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PREFACE 


THE function of a small article in commercial under- 
takings is often overshadowed by that of the larger 
and usually more valuable article, and yet the use of 
the former is often an absolute necessity for the safety 
of the latter. This relative value is emphasized in the 
use of cordage, because the successful prosecution of 
many industries depends in no mean way upon the 
utilization of this useful and common commodity. 

Some of the various types of cordage are well known 
to the general public, but the methods employed in 
their manufacture, the machinery used, and the sources 
of the fibres are not quite so well known. We trust 
that these phases are discussed in as brief but as com- 
plete a way as is possible in this little book, which we 
hope will take its own place in the literature of our 
Common Commodities of Commerce. 

We take this opportunity of recording our warmest 
thanks to Messrs. David Bridge & Co., Ltd., Castleton, 
Manchester, for loan of blocks; to Messrs. The Edin- 
burgh Roperie and Sail Cloth Co., Ltd., Leith, for 
assistance and for several photographs; and to Messrs. 
Landauer & Co., London, for some of the statistics 
regarding the fibres. ; 
T. WOODHOUSE. 


P. KILGOUR. 
September, 1919. 
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CORDAGE AND CORDAGE 
HEMP AND FIBRES 


CHAPTER I 
INTRODUCTORY 


RECORDS of civilization are incapable of furnishing the 
era when the equivalent of strands or cords were first 
used, singly or collectively, for the purpose of holding 
two or more articles securely in position. But, although 
it is impossible to fix a period, one might safely say 
that the original material which served the purpose was 
some kind of light twig or lanceolate leaf, and that its 
appearance when in use as a binder strip differed little 
if at all from its appearance in the natural process of 
growth. Even at the present day some of these runners 
are still used, notably with others the rattan canes for 
binding bales of manila fibre and other purposes, 

The wants of prehistoric man would be very few 
indeed, but, although he was accustomed in many 
climates to make use of very scanty clothing or cover- 
ing, and, in many cases, was practically without any 
covering, it is obvious that it would be necessary to 
provide himself with food—the first essential condition 
to life. In his efforts to secure the necessary food- 
stuffs, animate or inanimate, it is safe to conclude that 
some type of ribbon-shaped vegetable material would 
be necessary or desirable at an early stage, and probably 
at the same time or a little later period sinews of 
different kinds would be brought into use. 


1 


if 


2 CORDAGE AND CORDAGE HEMP AND FIBRES 


As years rolled on, further uses would undoubtedly 
be found for various kinds of fibrous material, and more 
improved methods would be applied in adapting the 
vegetable matter and the like to the purposes intended, 
as well as more care exercised in the selection of the 
materials. Some of the characteristics which are 
essential in practically all binders or tying strips 
are length, strength, pliability and a tendency 
to resist atmospheric influences and other natural 
agents. 

The gradual development of civilization, and the 
gradually increasing demand for suitable substances to 
be used as binders and for various other purposes would 
naturally lead to improvements in the utilization of 
fibrous and other suitable plants, and ultimately to 
more or less scientific methods of treating these plants 
with the object of removing the objectionable con- 
stituents which are useless for cordage purposes, and of 
retaining those parts which are considered to be most 
suitable for the purpose in view. 

A complete description of the evolution of modern 
cord and cordage is practically impossible, for the 
simple reason that there is no full record of the efforts 
of many of the earlier pioneers in the various stages, 
and it is quite possible that many early and praise- 
worthy improvements have been forgotten or over- 
shadowed, or perhaps absorbed, by the more modern 
and more elaborate methods which are now indispensable 
for the successful prosecution of this important branch 
of the textile industry. 

The separation of fibrous material from various kinds 
of plants is by no means of modern origin, for the great 
antiquity of yarns which have been spun from vegetable 
and animal fibres is universally acknowledged. Refer- 
ence to the process of preparing flax for the purpose of 
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spinning appears in Exodus ix, verse 31, while the first 
Biblical reference to thread—one of the technical names 
for a continuous length of prepared fibrous material— 
is in Genesis xiv, verse 23: ‘“ That I will not take 
from a thread even to a shoe-latchet.” Again, another 
early reference in Chapter xxxviii refers to a scarlet 
thread, an indication or suggestion that the art of dye- 
ing was also-known at this early period in the early 
Biblical history. 

Herodotus records garments made from hemp by the 
Thracians, and to the present day hemp is largely culti- 
vated in the vicinity of the lands occupied by the 
descendants of this ancient race. 

Moschion, whose writings appeared before the Chris- 
tian era, states that the “ great ships of Syracuse which 
were built by command of Hiero II were supplied with 
hemp and ropes from the Rhone districts. Hemp was 
brought from Colchis to the ports of the Aegean Sea 
by the merchants who were connected commercially 
with the north and east coasts of the Euxine through 
their Milesian colonies.” 

Pliny also records the use of hemp for ships, and 
states that it was in common use among the Romans 
in the first century for ropes and sails, as well as for 
other purposes, 

The more or less uncertain knowledge of practically 
all the earlier attempts at the solution of fibre extrac- 
tion renders it impossible for us to bridge the gap 
between the time when crude primitive methods were 
practised and that which ushered in the more perfect 
methods described by Pliny in the first century— 
methods which, in certain cases, have varied little since 
this early period, and which are practised with a high 
degree of success. We may, therefore, leave this inter- 
esting period to the researches of students in history, 
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and enter upon the description and illustration of the 
various plants from which fibre is extracted, and the 
actual processes which such fibre has to undergo before 
it is ready for the market in one or other of the 
well-known types of cordage. 


CHAPTER II 
DEFINITION OF CORDAGE AND SOURCES OF FIBRES 


THE definition of cordage usually takes the form of “a 
quantity of cords or ropes as the rigging of a ship, etc.,” 
but in commerce the word has a more elastic meaning, 
and, in general, may be said to include all kinds of 
continuous strands or the like which are not intended 
to be woven into cloth or to be knitted into hosiery. 
Differentiation occurs, however, for one often finds the 
phrase ‘‘ Ropes, Cords and Twines”’ as referring to 
special types of cordage, while further subdivision occurs 
when one includes the many types of finer material 
such as lines, sewing thread, and the like. And when 
one considers that the various articles which are included 
in the generic term cordage have a range from ropes 
of 9 or 10 in. in diameter to fine threads of not more 
than perhaps ¢yth of an inch, and for which a very 
large number of different kinds of fibres are used, some 
idea of the immense variety can possibly be formed. 
From whatever source a vegetable cordage fibre is 
derived, it is necessary to eliminate more or less of the 
substances which are closely connected with it in the 
plant, in order that the comparatively pure fibre may 
be spun into thread form with the maximum of strength 
and production, and the minimum of difficulty and 
waste. In this respect it is quite likely that an animal 
fibre such as wool would be more easily separated than 
any other known fibre. Wool, however, is rarely used 
for cordage purposes, although hair, which approximates 
to wool, is used for certain types of cord. There are 
certainly many types of wool ropes used for decorative 
purposes, but, in general, this most valuable substance 
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is, for obvious reasons, unsuitable for the usual kind 
of cordage, and hence wool will not be discussed in this 
work, 

The fibres from the leaves of certain tropical plants 
may be separated with a little more difficulty than that 
which is experienced in the operation of shearing a 
sheep, but these fibres are hidden, and even when found 
originally, great difficulty would be experienced before 
a continuous thread could be made from them. It is 
quite probable that a natural process of disintegration 
would disclose these vegetable fibres to primitive man, 
and lead to their ultimate utilization for various pur- 
poses. Or perhaps the gradual wear and tear of the 
leaves used, either loosely or bound in some crude form, 
as floor-covering would result in the discovery of the 
fibrous layers. It is the remarkable advance in mechani- 
cal science which has made the production of a continuous 
thread from such fibres a possibility for industrial 
purposes. 

Long before continuous spinning was invented, how- 
ever, it would be desirable to extract the valuable fibrous 
material from its bed of vegetable matter because the 
latter is, in general, quite unfit for the purposes which 
the fibrous material has to perform. This remark 
applies not only to the fibres which are extracted from 
Teaves, but also to those valuable fibres which are 
embedded in the bast layers of the stems of certain 
plants. 

We might now with advantage illustrate by means 
of photographic reproductions of plants, and photo- 
micrographs of sections, the three sources from which 
vegetable fibres are obtained to be utilized in the manu- 
facture—or spinning as it is technically called—of the 
world’s supply of cordage. 

A typical example of a leaf plant from which one 
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type of textile or cordage fibre is extracted is illustrated 
in Fig. 1. This particular example is designated as a 






Messrs Dand Bridge & Co , Lid 
Fic. 1 
TWO-YEAR-OLD SISAL PLANT 


hopes ras : 


“ Two-year-old Sisal Plant.” It is 49 in. high, and was 
grown in the Voi district, British East Africa. Sisal is 
the commercial name of the fibre obtained from such 
plants while the botanical name of the nlant is Avave 
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Rigida, variety Sisalana; it is sometimes, though 
erroneously, termed the Americana. 
A recently suggested nomenclature of the Agave and 





AGAVE AMERICANA 


other plants, from which sisal and similar fibres are 
extracted, is due to Professor Lyster Dewey of the 
United States Department of Agriculture— 

(1) Agave Fourcroydis of Yucatan ; this plant yields 
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90 per cent of the sisal fibres exported from all countries. 
The leaves bear marginal spines as illustrated mm the 





Fic 3 
TRANSVERSE SECTION OF A LEAF OF 
AGAVE AMERICANA 


Agave Americana shown at A, Fig 2 the plant was 
formerly known as Agave Rigida, variety Elongata. 
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(2) Agave Sisalana grown for use by the natives of 
Central America and South Mexico, but not much 
exported 

(3) Agave Cantala, This is the ‘‘ Maguey” plant of 
the Philippine Islands, and is grown in limited quantities 
in Java and India. 





Fic. 4 
PHOTOMICROGRAPH OF A SECTION OF FIBRES OF 
AGAVE AMERICANA 


When a thin slice or fine transverse section of one of 
the leaves of such a plant is mounted, and its appear- 
ance magnified by photomicrography, the structure of 
the leaf is shown to be similar to that illustrated in 
Fig. 3. The upper and the lower outer surfaces or 
cuticle A resemble greatly the whipped edges of blankets. 


DEFINITION OF CORDAGE 11 


These surfaces, and all the pulp-like matter lettered B, 
must be removed, either by manual or mechanical 
means, in order to separate or extract the groups of 





Fie. 5 
PHOTOMICROGRAPH OF FIBRES OF AGAVE GROWN IN 
MEXICO, SHOWING OXALATE OF POTASH CRYSTALS 


fibre some of which are denoted by the letter C. A still 
further enlargement of a few of these groups of fibrous 
material appears in Fig. 4. 
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A photomicrograph of two fibres of a type of Agave 
rown in Mexico is shown in Fig. 5; it is interesting 
because it depicts the formation of crystals of Oxalate 





Fic. 6 
GROUP OF HEMP PLANTS 


of Potash. The presence of such crystals makes the 
fibre unsuitable for cordage purposes, but it may be 
used in the manufacture of coarse brushes. 
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The second source from which fibre is extracted is 
that from the stems of plants such as flax, hemp, jute 





CROSS-SECTION OF PLANT 


and the hke. A photographical reproduction of a group 
of hemp plants grown by the Authors appears in Fig. 6. 
A female plant is illustrated on the right, while the 
remaining two which are taller are male plants. 

A thin cross-section cut from the stem of such a plant 
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exhibits the characteristics in Fig. 7, in which A is the 
cuticle or outer bark, B is the woody part, and C the 
pith. The fibrous layer is between the two dark circles 
D, and a few groups of fibres in this layer are indicated 
by the letter E. Here, again, a considerable amount of 





Fic. 8 
LONGITUDINAL VIEW OF COTTON FIBRES 


% 


extraneous matter must be separated from the bast 
Jayer,.and when separated, the latter appears in the 
form of long ribbons. The cuticle and bast layer were 
originally stripped from the plants; the former were 
then placed in the mouth so that the saliva could aid 
in the separation of the fibres from the bark, and permit 
of a finer reduction of the fibrous layer to produce finer 
threads, And although at the present time this method 
is practised for thread making in many primitive com- 
munities, it need hardly be said that much more efficient 
méthods have long been practised for commercial 
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purposes, such methods being known by the technical 
terms “retting,” ‘ breaking,’ and “ scutching.” 

The third source of vegetable fibres is the cotton plant 
Gossypium, the white fluffy fibres being obtained from the 
pods or bolls. The operation of cotton picking which is 
often referred to consists of removing this white fluffy 
mass from the pods in which also the seeds are located. 
Cotton fibre is unlike the two previous classes of fibre 
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CROSS-SECTIONAL VIEW OF COTTON FIBRES 


because its method of growth is different. The other 
textile fibres are composed of bundles of plant cells, 
whereas the fibres of cotton are individual cells; they 
form as it were individual hairs on the seed, and in dry- 
ing flatten and also assume a twisted and crinkled con- 
dition as exemplified in Fig. 8, which illustrates the 
longitudinal characteristics of several fibres. Fig. 9 
shows the sectional enlargements of a few fibres. This 
structure of the cotton fibre is a very valuable property, 
since it not only assists in the binding of the fibres into 
a thread, but also gives a resiliency and spring to ropes 
manufactured from it which is most useful in driving ; 
this property makes cotton almost indispensable for the 
construction of the smaller sizes of ropes for driving 
purposes, 


CHAPTER IiIl 


CLASSIFICATION OF FIBRES 


CORDAGE fibres which are used at the present time are 
naturally of greater variety than those which were 
utilized for similar purposes in the early periods of 
history, for records of those used in such early periods 
appear to indicate only hemp and flax. As already 
stated, wool would not be used to any great extent, 
but, after methods had been evolved for spinning a 
continuous thread from fibres such as hemp and flax, 
it is highly probable that the cotton fibre would also 
be used in the making of cords and ropes. 

Authentic records point to the fact that the cultiva- 
tion of flax plants for fibre was practised in Egypt from 
5,000 to 6,000 years ago, and hence it is quite possible 
that hemp plants would be grown under similar condi- 
tions and for suitable purposes ; moreover, if the hemp 
fibre were proved to be suitable for cordage purposes, 
it is not difficult to believe that the cultivation of this 
important plant in suitable districts would become as 
universal as that of flax. 

Another reason which suggests the early use of hemp 
as a cordage fibre is the universality of its presence in 
most eastern countries as a vegetable product. It is at 
present cultivated in most European countries, and 
especially in Russia, Italy, Austria-Hungary, Serbia, 
France and Germany. It is also found on the East 
and West coasts of Africa, in many of the States of 
America — particularly in Kentucky—as well as in 
India, China and Japan. 

If the climate is comparatively moist, with a period 

16 
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of mild temperature and a suitable soil, the hemp plant 
can be successfully cultivated for fibre ; it is cultivated 
in India and in most of the tropical countries for the 
production of a liquor which the natives consume in 
much the same way as intoxicating liquors are consumed 
in temperate countries. 

True hemp is a plant which grows wild in Central 
Asia, but must be cultivated in practically all other 
areas. It is an annual, and requires a rich soil with a 
subsoil capable of retaining sufficient moisture to pro- 
mote the growth during periods of dry weather. If 
otherwise, the growth of the plants would be checked 
during this dry period with a consequent deficient yield 
of fibre. 

With the gradual development of trade, and the 
introduction of new kinds of fibre to be used for cordage, 
an extended meaning has been applied to the word 
hemp, but, unfortunately, the word has been applied 
rather loosely to many types of fibre which are used 
for rope-making. Thus, one frequently hears the 
following names in reference to different fibres— 

Manila Hemp, 
Sisal Hemp, 
New Zealand Hemp, 
Mauritius Hemp, 
Bowstring Hemp, etc. ; 
whereas the real hemp is usually designated as— 
Russian Hemp, 
Italian Hemp, 
Indian Hemp, 
Sunn Hemp, etc. 

To differentiate between these different fibres, and so 
provide a better classification and conception of the 
terms, it should be clearly understood that the proper 
hemp fibres, ¢.g., Russian, Italian and Indian, are 
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obtained from the plant Cannabis Sativa, and that the 
fibres are located in the bast layers of the plant stems 
as exemplified in Fig. 7. The fibres are extracted from 
these layers in the same way as the fibres of flax and 
jute are-extracted from similar Jayers, that is, by a 
process technically termed “ retting.” Such fibres are 
called soft fibres in contradistinction to hard fibres to 
which class Manila, Sisal, New Zealand, Mauritius and 
Bowstring fibres belong. The hard fibres are located 
in the leaves or in the leaf stalks of plants; typical 
examples of the general appearance of such plants and 
the internal characteristics are illustrated in Figs. 1 to 5. 


CHAPTER IV 


THE CULTIVATION OF HEMP 


THE botanical or scientific name for hemp is Cannabis 
Sativa, order, Moraceoe, sub-order, Cannaboidae. The 
plant grows wild in Central Asia, but is cultivated in 
many tropical and temperate regions of both hemis- 
pheres. From a cordage point of view the fibre is, 
naturally, of most importance, but, incidentally, it 
might be mentioned that the seed is used as a food for 
birds, and oil is extracted from it; in addition, in 
tropical countries, a resinous juice exudes from the 
stalks, leaves and flowers which is made into a violent 
intoxicant. 

The plants in general attain a height of from 4 to 
8 ft. or more, and in exceptional cases, such as under 
good cultivation in suitable soil, approach 20 ft. in 
height. The leaves are five to nine lobed with serrate 
margin. The plants are dioecious and the flowers are 
yellowish-green, small and inconspicuous; the male 
flowers are numerous and produced in drooping panicles, 
each flower of five segments; the female flowers are 
fewer in number, on spikes, single leaf, single ovary, 
with greyish-green to brownish-grey seed, and rich in 
oil. The matured stems are usually hollow, and the 
bark layer very fibrous throughout the whole length of 
the stem. ; 

The plant readily adapts itself to great changes of 
climate, and, as already stated, is found in all climates, 
from the tropical ones of India and China to the frozen 
regions of Northern Russia. It is adversely affected, 
however, in the earlier stages of its growth by frost, 
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and always requires a moderately strong sunny period 
during its growth. It is cultivated in the temperate 
climates chiefly for its valuable fibre, but a serviceable 
fibre may be obtained from the plants which are grown 
in tropical countries. 

The most important fibre-producing areas are Russia, 
Italy and Austria-Hungary, but it is produced in other 
countries, notably those mentioned below, as well as in 
Turkey, China and the Southern and Western areas of 
the United States of America. The Italian fibre is the 
best of all for fine work, while the Russian fibre, which 
has a special affinity for tar, is the most satisfactory 
for use in the manufacture of heavy cordage for maritime 
purposes. 

The approximate annual production of hemp from 
fourteen different countries appears below— 


Russia . , : ; . 400,000 tons 
Italy 80,000 
Hungary 50,000 
India 36,000 
Siberia 22,000 
Austria 18,000 
France 15,000 
Japan 8,000 
Serbia 8,000 
Caucasus 5,000 
Poland . 4,000 
Bulgaria 2,000 
Germany 2,000 
Roumania 1,500 


The successful cultivation of hemp requires a rich, 
deep and well-worked soil with a large amount of humus. 
Alluvial soils are well adapted for the purpose. The 
strong loam soils of Italy are typical of the best. In all 
cases a good supply of moisture is necessary, otherwise 
the crop would be short and stubby and ill adapted for 
the production of fibre. 

The land should be well prepared by deep ploughing, 
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and followed by rolling and harrowing to produce a 
level and uniform seed bed. The roots of the plants 
will penetrate into the subsoil if the land is well 
ploughed, but waterlogged land is unsuitable. A liberal 
supply of manure is essential owing to the vigorous 
growth of the crop, and while farmyard manures are 
the best, the stalks of a leguminous crop may be ploughed 
in. Manure from animal slaughter-houses is very suit- 
able, and all refuse from the previous hemp crop should 
be returned to the land. Since the hemp fibre contains 
a large amount of lime and phosphates, it may some- 
times prove advantageous to use dressings which contain 
these substances. 

The seed should be selected with care, and should be 
tested for its powers of germination. Stored seeds are 
liable to heat and lose their vitality, and immature 
seeds are also unsatisfactory. Indian and Chinese seeds 
are often mixed with home seed. In temperate climates 
sowing should take place as early in spring as possible, 
but after the night frosts have passed. The early spring 
rain and sun are very beneficial, and the foliage which 
appears moderately early helps to conserve the moisture 
in the soil as the heat of the sun gets more intense. 

The amount of seed to be sown depends upon the 
type of fibre desired ; thus, one bushel of seed per acre 
for coarse fibre to three bushels per acre for fine fibre 
are the approximate quantities, and the seed may be 
sown broadcast by hand, or by machines into drills 
about 6 or 7 in. apart. In all cases the seed should be 
well covered to prevent ravages by birds, hence, it is 
usual after sowing to harrow and roll the fields again 
for the above purpose, as well as to prepare a level and 
uniform bed for the germination of the seeds. 

Where the land is cultivated with the production of 
seed as its main object, the seeds should be sown thinly 
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and wide apart, say, in drills or rows from 6 to 7 ft. 
apart, so that the plants will branch extensively and 
thus provide facilities for a profusion of flowers. The 
male plants are pulled after the bloom is shed, but the 
female plants are allowed to mature under the best 
conditions so that a large-crop may result. Great care 
must be taken in harvesting and in storing the seed ; 
provision must be made to prevent the deterioration 
of seed through a process of heating. The average 
yield of seed per acre is about thirty bushels, but in 
exceptional cases as many as sixty bushels may be 
obtained. 

Under satisfactory conditions the young plants should 
appear in from seven to twelve days, after which it is 
necessary to thin them out and to remove the weeds. 
While the plants must be wide enough apart to facilitate 
good growth, there should not be too much space be- 
tween them when grown for fibre, or branching out will 
result. If a field has become troublesome with weeds, 
no crop will eliminate them as quickly as that of hemp. 

If desired both male and female plants: may be har- 
vested at the same time, but it is often considered 
advisable to harvest them separately. It is as well to 
make most of the mixed crop if the labour is available. 
The male plants may be cut or pulled when the flowers 
attain maturity or a little after, and when the leaves are 
changing colour from green to brown. The female 
plants being shorter may be allowed to remain for about 
four weeks when the seeds are beginning to ripen. 

* yield of fibre per acre of land cultivated is in- 
fluéticed by several conditions, but on good lands under 
satisfactory conditions of cultivation, an average of 
6 to 7 cwt. may be relied upon, and in many cases 
this quantity is easily exceeded. 

After the plants are harvested, a number of minor 
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operations take place in different districts before the 
plants are subjected to the important process of “‘ ret- 
ting”’ or rotting. These preliminary operations are 
mostly to reduce the weight of the plants and to discard 
undesirable matter which happens to be easily detached, 
as well as to secure uniformity. Thus, the tops and 
roots may be cut off, and the leaves stripped or beaten 
off, while after the plants have been dried, they may 
be arranged according to length and thickness. They 
are then tied up into bundles of suitable bulk for the 
operation of retting. 
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CHAPTER V 
RETTING, BREAKING AND SCUTCHING 


THE retting operation is that process which converts 
the constituents of the stems into that condition which 
will enable the bast layer, see Fig. 7, to be separated 
easily from the remaining parts of the stem. In all 
fibrous plants of the type illustrated in Figs. 6 and 7, 
a retting process is conducted in which the plants are 
either submerged in water, called “ water retting,” or 
spread on lands adjoining the cultivated areas to undergo 
what is termed a weathering action, or “ dew retting.”’ 
Water retting is the more satisfactory and gives the 
better results, and, in the hands of experienced operatives 
a more rapid production of fibre of the better grades. 

The submersion of the plants, caused by placing 
stones, clods or the like on to the bundles, may be in 
slowly-running rivers, in which case the bundles are 
kept intact in crates moored to the bank, or a similar 
submersion may be conducted in a series of tanks or 
ponds. In the latter case a supply of water may be 
allowed to enter and leave the tank, and the plants are 
kept there until the operation is complete. Stagnant 
water acts quicker on the plants than does running 
water. 

The retting action is a process of fermentation, and 
the amount of active bacteria can be regulated by the 
temperature and rate of movement of the water. Flax 
retting in the river Lys, near Courtrai, is the finest 
system known at present, and its value is due to 
the slow rate of movement of soft water which is 
favourable to the production of the retting bacteria ; 
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the adaptation of a similar system to this where the 
water supply is suitable will give high-class results. 

Fermentation starts soon after the plants are sub- 
merged, and the rate of fermentation depends upon the 
temperature of the air and water ; its progress is identi- 
fied by the presence of air bells on the surface of the 
water. As the operation proceeds, the bundles have a 
tendency to rise to the surface, and hence extra weights 
are added to keep them submerged. When the forma- 
tion of air bells ceases, the operatives carefully examine 
and test the stems to ascertain the progress of the 
operation ; they usually strip off part of the bast layer, 
see Fig. 7, from the wood or core, and their judgment 
of the correct stage of retting is determined by the ease 
with which this separation is effected. Great skill is 
required here, or rather ripe experience, for if the retting 
is not complete, a portion of the woody matter goes 
forward with the fibre, while if the stems are over- 
retted, the fibre is weak ; in both cases, a faulty judg- 
ment causes trouble in the actual manual or mechanical 
processes which follow. 

Other methods of retting are adopted in different 
countries, and even in certain districts of those countries 
where the above system is in vogue. It will be under- 
stood that the choice of any system will depend largely 
upon local circumstances, and in all cases, other things 
being equal, the method adopted will be that which will 
yield the largest quantity of hemp fibre at the least cost. 

The characteristics of the fibres are typical of the 
countries in which the plants were grown, and of the 
processes of retting. It will be almost invariably found 
that the best fibre is the result of the most elaborate 
and careful methods of cultivation and retting, together 
with the equally careful and efficient subsequent 
processes of breaking and scutching. 
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It need hardly be said that the above elaborate and 
costly methods are adopted only for the very finest 
grades of fibre ; they would no* be attempted in the 
case of those plants which grow and ripen so rapidly 
in some tropical countries, and in which a short, harsh 
fibre only is obtained; for such plants the cheapest 
and simplest methods of extraction are practised. 

Many praiseworthy attempts have been made, and 
others are still in progress, with varying degrees of 
success, to extract the fibre quickly. None has yet 
been able to supplant the above-described costly, 
lengthy and laborious process, but with modern science, 
machinery and experience, one might expect that some 
brilliant genius will ultimately solve the problem. 
Many industrial problems have been solved by the joint 
action of experience and applied science, and one might 
therefore hope to see a great simplification of the present 
hazardous operation of retting. 

The successful introduction of a machine or a system 
of machinery which would pull, strip and clean hemp 
and allied plants and fibres on the field of growth would 
not only open up new fields of cultivation, but would 
increase the wealth of our country by millions of pounds ; 
it would do much to prevent the depopulation of the 
rural districts and so help to preserve the hygienic 
conditions of our large towns. 

The retting operation completed, the stems are 
washed and spread on grass land, if available, or stooked 
like grain and allowed to dry thoroughly. It is acknow- 
ledged to be advantageous to allow the stems to remain 
a few days on the grass, for after this exposure the fibre 
is more easily and efficiently separated from the other 
constituents of the bast layer. 

The ribbon-shaped layer may be about 3 ft. long in 
the shorter Russian grades of hemp, but up to 15 ft. 
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in length in the Italian grades. The colour varies from 
grey and brown to a rich cream and almost white in the 
finest grades. 

The ultimate fibres are large and somewhat irregular 
in shape; they vary in length from 0-2 to 2 in., with 
an average length of about 1 in., while the diameter is 
only about ;g4sq or 0-001 of an inch. 

BREAKING AND SCUTCHING.—Various methods are 
adopted to separate the bast layer from the central or 
woody part of the retted and dried stems of hemp, but 
in all cases the operation thus involved is termed 
“breaking.” The central woody part has to be broken 
into a great number of short lengths, and this is done 
in some districts by exceedingly simple apparatus, and 
in other districts by modern breaking machines. Per- 
haps the simplest apparatus which is used for this 
purpose consists of a series of A-shaped wooden bars 
arranged horizontally in the form of a grid, and into the 
cavities of this row of bars fits another group or series 
of similar bars but inverted. The latter group is hinged 
at one end and provided with a handle at the other. 

When the handle and the upper set of bars are raised, 
a few hemp stems are laid across the fixed lower bars ; 
the handle is then pressed downwards, and this causes 
the stems to be squeezed and broken between the two 
sets of bars. By repeated blows with the upper bars, 
and lateral movements of the stems, it is evident that 
the woody core would be broken, and this is done 
without damaging the fibrous layer. A treadle may be 
attached to the handle end of the hinged grid and thus 
leave both hands free to manipulate the stems and to 
remove that portion of the broken wood which has not 
already dropped through the slots in the lower grid but 
remains between the bars of the same. 

The mechanical means for this purpose consist of a 
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number of fluted rollers between which the stems pass 
and by the flutes of which the wood is broken. Some- 
times scrapers are used in the same machine to help 
to remove the small particles of wood. What remains 
in the hand after the simple manual process is com- 
pleted, or what is delivered from the machine by the 
delivery rollers, are the unbroken fibrous layers to which 
still adhere several particles of woody matter or shive 
as it is called. A further operation, termed “ scutch- 
ing, 1s necessary to remove this shive and so leaye the 
lengths of fibre as clean as possible. 

SCUTCHING.—The operation of scutching may be con- 
sidered in some respects in the light of a scraping action 
in which the broken and partially-clean, ribbon-like 
structures of fibres occupy a position between a fixed 
and a movable board, and are subjected to the friction 
between them. The simplest apparatus for this pur- 
pose consists of an upright wooden board with a hori- 
zontal slot near its upper end and through which the 
ends of the fibres are passed. The fibres hang down- 
wards, and while thus depending a flat wooden “ scutch- 
ing handle ”’ or flail—very similar in shape to a baking 
spit—is brought smartly with its edge to traverse down- 
wards against the fibres, and thus to remove the objec- 
tionable shive but at the same time to prevent, as far 
as possible, the destruction of the fibrous layer and the 
accumulation of waste. The operative can expose as 
much of the fibrous layer as desired to the action of the 
scutching handle in virtue of the slot, and after one end 
of the “strick”’ is finished, the other end is treated 
similarly. 

While the above hand method is largely practised and 
is quite satisfactory where comparatively small quanti- 
ties have to be treated, or for very fine and expensive 
material where delicate treatment is essential, the modern 
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method of scutching is done by power. The feeding 
and manipulation of the stricks are, however, still under 
the direct control of the operative. In these mechanical 
scutchers it is usual to employ six to twelve handles— 
narrower but longer than the hand flail—and these 
handles project from a common centre or shaft, some- 
what after the form of the sails of a windmill. As the 
shaft rotates, the handles are brought successively to 
act against the fibres as in the simpler process. 

Large quantities of Russian and other hemps are only 
partially cleaned, and are termed “ siretz”’ hemps, while 
in some districts where the most valuable plants are 
grown, the bast layer is stripped from the stems, and 
the material subjected in smaller quantities to the 
cleaning and washing processes, thus producing a higher 
value fibre. 

In hand scutching an operative cleans on an average 
about 10 to 12 Ib. of Italian hemp per hour, but such 
quantities can be, obviously, only approximate, for the 
quantities prepared will vary greatly, depending as they 
do upon the efficiency of the apparatus at command, 
the degree to which the fibrous layer has to be cleaned, 
the quality of the material and the skill of the operator. 
The better grades of fibre usually and almost invariably 
receive more treatment than the lower grades. 

The commercial value of hemp depends, as already 
stated, upon its strength, colour, freedom from faults, 
and its spinning properties ; comparative values are 
scarcely possible unless in certain seasons, because 
prices fluctuate greatly according to the demand for 
certain grades of cordage as well as to the prices of 
other fibres which may be used for similar goods. 

Italian hemp can be spun into thinner or finer’ yarns 
than any of the other hemps, and it is therefore a 
competitor with certain grades of flax. French, Chinese 
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and Russian hemps are also valuable, and besides being 
used alone, are sometimes mixed with the coarser 
varietiés of Italian hemp for certain kinds of cordage 
and. lines. 

The following table shows the amount of fibre in 
tons for five years in regard to Russian and Italian 
hemp imports to the United Kingdom. 


1907. 7 1908. | 1909. | 1910. | 1911. 


Russian .| 17,299 15,753 13,816 12,576 14,981 
Italian. .| 10,462 8,133 10,144 10,298 10,343 
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27,761 | 23,886 | 23,060 | 22.874 | 25,324 
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CHAPTER VI 
THE CULTIVATION OF PLANTS FOR HARD FIBRES 


Tue different types of hard fibres for cordage are men- 
tioned in Chapter III, page 17, and, although there are 
certain features which are more or less common to all, 
there are differences which make it advisable, if not 
necessary, to discuss each main type separately. 

One of the best-known hard fibres is the Manila or 
Abaca fibre (obtained from the wild plantain, a variety 
of the banana plant) Musa textilis. It is an excellent 
cordage fibre and is largely used both in this country 
and in the United States of America. The plant, from 
which the fibre is obtained, is in many respects indistin- 
guishable from the banana plant during the period of 
growth ; the colour of the leaves of the banana plant 
is, however, usually of a darker green shade than that 
of the leaves of the Musa textilis, while the flowers 
and fruit of the banana are much more abundant than 
are those of the Manila plant. On the other hand, the 
fibre of the banana plant is very poor in quality, and 
practically valueless for cordage purposes. 

The Musa textilis is peculiarly indigenous to the 
Philippine Islands, indeed most of the attempts to 
cultivate this plant in other areas have been unsuccessful. 
Manila, Luzon and Cebu are three of the principle fibre- 
producing areas, and, because of the suitability of the 
soil and climate in these areas, the growth of the Manila 
industry has been ekXtensive, and large quantities of 
high-grade fibre are produced annually in these three 
areas. 

Cleared forest land is very suitable for the propagation 
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of young plants which require a certain amount of 
shade to assist their growth in the early stages. During 
the period of growth a large number of suckers or young 
plants grow around the parent plant ; these suckers 
are used in general to start a new plantation, while in 
other cases the young plants are raised from seed. In 
both cases, the young plants are set out so that from 
500 to 600 may occupy an acre, and the distance 
between the plants is from 8 to 10 ft. If plants 
are propagated from seed it takes about one year 
before the shoots can be set out in the plantation, 
and they should be spaced in the same way as the 
suckers. 

The ground should be kept clear of weeds at least 
during the first year ; after this period, vigorous growth 
starts, if the usual moist season prevails, and during 
the three or four years of growth the plant attains a 
height of 8 ft. and upwards. Occasionally a plant 
grows to a height of 20 ft. After the lapse of three to 
four years, the fibre plant develops a flower, and then 
the plant should be cut down to obtain the best type 
of fibre. 

Hilly land, and particularly volcanic slopes with a 
moist loose soil, are very well suited for the cultivation 
of these plants. Swamp lands, while satisfactory for 
certain types of plants, are unsuitable for the cultivation 
of Manila. 

The work of harvesting and the extraction of the 
fibre are usually done on the contract system ; a super- 
visor will take over the plantation upon which he starts 
his men on the dual process. 

The fibre is produced in the sheathing leaf stalks 
which form a bundle 6 in. to 1 ft. or even more in dia- 
meter with a central stem or flower stalk about 3 in. 
in diameter. The flowers are near the upper part 
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which may reach a much greater height than the 
leaves. The pistillate flowers are nearest the base 
and form fairly large fruits which are filled with black 
seeds. 

The bundle of sheathing leaf stalks are cut off a few 
inches above the ground and split up into widths of 
about 5 to 6 in., after which the fibre can be extracted 
either by hand or by machine. When the hand method 
is practised, the stalks are first well beaten with wooden 
mallets, and then scraped with suitable instruments 
until the fibre is freed from the surrounding vegetable 
matter. The separated fibre is finally washed and 
dried, and made up into bales of 280 lbs. each. 

It is very important that the substances which sur- 
round the fibres should be completely removed, and 
that the fibre should be thoroughly dried after it has 
been well washed. These operations completed, the 
dried fibre is conveyed to the premises of the owner of 
the plantation to be selected and valued. The approxi- 
mate cost of extracting the fibre is half its market 
value, and this sum is often paid by the farmer to the 
men who perform the work. 

The stripped and cleaned fibre is now graded by 
experts who are appointed by the Government of the 
Islands, and the various qualities are now much more 
uniform than they were formerly, see page 34. 

In general, a yield of 2 to 3 lb. of fibre per plant is 
obtained, but this quantity may be doubled in some 
cases. With the average mentioned, approximately 
12 cwt. of fibre per acre would be produced, but a con- 
siderably higher quantity could be obtained by more 
perfect machinery, as the loss of fibre in the operation 
of stripping amounts, in many cases, to 25 per cent. 
of the possible production. 

The following table shows one method of grading the 
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fibre, and the average price per ton during June, 1915. 
See also page 51. 


Extra Fine Prime £56 to £58 
Prime . : 52... 54 
Superior Current 50 52 
Good Current 48 50 
Midway 44 46 
Current 4] 42 
Seconds 38 39 
Brown 36 38 
Fair 37 38 
Medium 32 33 
Coarse. 28 29 
Coarse Brown 27 28 


Another method of grading 1s by means of letters, 
and Fig. 10 is a photographical reproduction of fifteen 





MANILA FIBRES : ORDER OF GRADING 


different samples representing the general grading and 
marked A to M. There are also a few intermediate 
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grades which are of similar classes of fibre but 
discoloured—a fault due to imperfect cleaning. 

The imports of Manila to the United Kingdom for 
the years 1911 to 1915 inclusive and the actual value 
appear in the following table, while the average value 
of one grade, Fair Current; appears alongside. See 
also page 34. 


— 


Pri 
Year. Total Value. oa nit 
Current, 
1911 £1,647,542 | si9 - — 
1912 £1,990,481 #21 10 - 
1913 41,600,450 £34 a 
1914 £1,396,593 £27 15 - 
1915 £1,760,471 £28 10 - 





SisaL.—This is a fibre which is almost of equal 
importance to Manila for the production of cordage. 
The plants, which are produced extensively in Mexico, 
Africa and the Bahama Islands, form a group termed 
the Agaves. 

Those plants which are most extensively cultivated for 
fibre purposes have recently been classified, see page 8. 

The particular Agave plant from which the Sisal 
fibre of commerce is obtained is the Agave Sisalana, or 
Henequen, natural order, Armaryliidaceae, the chief 
centres of production of which are Yucatan and Cam- 
peachy ; the cities of Merida and Progresso are the 
centres of production of the fibre for the export markets. 

The plants grow very successfully on waste and arid 
lands, and require very little attention after the pre- 
liminary operations of clearing the land and of planting 
out the young Agaves either as bulbules or “ bulbils ”’ 
produced from the creeping roots. 

The stems of the plants are stumpy, and large fleshy 
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leaves are produced which attain a height of 3 to 6 ft. 
The flowers are produced on a long stalk or pole which 
often fises to 30 ft. or more. The flowers appear in 
dense groups on lateral branches upon the axils of which 
develop bulbils ; these grow to maturity and then drop 
to the ground where many of them take root and thus 
provide young shoots which may be replanted for 
another crop. 

In the formation of new plantations for the produc- 
tion of fibrous plants, it is only necessary to clean the 
ground and dig the soil round where the young bulbils, 
suckers, or a mixture of both, are to be planted. They 
are so arranged that there is a greater space between 
the rows than there is between the plants in a row, 
say in the proportion of 8 to 6, and about 1,000 plants 
are spaced in an acre. 

If the plants are taken from nurseries where the 
bulbils have been propagated for transplanting; it may 
be found advantageous to provide light tramways for 
their conveyance, as well as for the conveyance of the 
mature leaves in the opposite direction. The extra 
space between the rows is for facilitating such work by 
rails and other means. In fact, a plantation for the 
cultivation of Sisal plants and the production of the 
fibre should be laid out on a definite plan with provision, 
not only for successful cultivation, but for the subse- 
quent operations of stripping, washing, cleaning and 
baling the fibre, while a desirable, if not absolutely 
necessary consideration, is the choice of ground in close 
proximity to a satisfactory district for labour. 

A short time after the plants have been set it is 
advisable to clean. and weed the ground periodically 
for at least two years to give the plants a favourable 
start; afterwards vigorous growth occurs, and no 
further attention in this line is necessary, 
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It will be evident that a more vigorous growth will 
obtain in warm climates than in cold climates, but at 
the same time these warm climates may be exceptionally 
suitable ; indeed, it has already been proved that, in 
some of the more recently-established centres of culti- 
vation such as Africa, a better fibre is being produced 
than in some of the older established centres, and, 
moreover, the growing period is shorter. 

To make a fibre-production area a success, it is 
advisable to adopt a systematic extension of the plan- 
tation each season, so that a continuous supply of 
leaves will be obtained, and that the available labour 
supply can be fully utilized either with operations in 
cultivation or fibre extraction ; in this way a regular 
supply of fibre could be placed on the market for 
manufacturing purposes. 

After a plantation is completed, the first cutting of 
the leaves may take place in from two to four years, 
depending upon the situation of the plant and its state. 
It is not necessary to cut down the whole plant ; the 
larger leaves are cut when at maturity, and others as 
they mature ; successive cuttings may be at intervals 
of approximately six months, after which the plant 
may be cut down and the spot allowed to remain fallow 
for a year, when a new plant is introduced. 

The yield of fibre from the plants will vary consider- 
ably from time to time, such variation being influenced 
by the district, the weather and by the degree of per- 
fection of the methods employed for extracting the 
fibre frgm the leaves. 

The usefulness of the Agave fibres has been acknow- 
ledged for some time, and their value has been enhanced 
by the production of superior fibres in various centres 
of Africa as already stated; improved methods of 
cultivation and the use of modern and efficient stripping 
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and cleaning machines may lead to the production of 
this type of fibre which will compete successfully with 
many of our most valued fibres for cordage use. 

As the leaves are cut down from the plants, they 
should be removed at once to the stripping machine. 
The original name for such a machine was “ Raspadore,”’ 
and supposed to be an invention of a Franciscan friar. 
The modern English word for the purpose is ‘ Decorti- 
cator,’ and, although the term “‘leaf-crusher” or 
“scutcher’’ appears to be more in keeping with the 
operation to be performed on Sisal leaves, than that 
of ‘ decorticator,” a more extensive meaning has been 
given to the latter term which is now taken to indicate 
the mechanical operation for the separation of the 
pith and surrounding vegetable structure from the 
fibrous layers in practically every type of plant. 

Two distinct machines, one for crushing the leaves, 
and the other for finishing the stripping, are made by 
Messrs. David Bridge & Co., Ltd., Castleton, Manchester, 
and these provide an excellent system for treating the 
leaves as they are delivered from the field of growth. 

The crushing machine, termed Bridge’s “ Acme” 
Gravity Patent Sisal Breaker, is illustrated in Fig. 11. 
The leaves of the plant are placed on the travelling 
endless cloth between the wooden side guides on the 
right-hand side of the illustration. They ultimately 
come into contact with the first pair of corrugated 
rollers which are so set that there is a minimum of 
} in. between the surfaces of the opposing corrugations. 
After the leaves have been crushed between these 
rollers and carried forward by them, they pass between 
a second but smooth pair of rollers the nearest distance 
between the surfaces of which is 7 in. On emerging 
from these rollers, the leaves pass down the delivery 
table on the left. The upper roller in each pair is 
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acted upon and pressed downwards by spiral or coil 
springs which not only yield slightly to the varying 
thicknesses of the leaves, but which will allow the roller 
to rise fully { of an inch in case any foreign substance 
should enter between the rollers. 

The crushed ribbons from the foregoing machine are 
now taken to Bridge’s ‘‘ Climax ”’ Patent Sisal Decorti- 
cator, illustrated in Fig. 12. Asin the crushing machine, 





By permission of Messrs. David Bridge & Co, Lid. 
Fic. 12 


BRIDGE’S ‘‘ CLIMAX’ PATENT SISAL DECORTICATOR 


the material is fed into the rollers by an endless cloth ; 
the ribbon-shaped lengths are exposed to the action of 
opposed drums on the same principle as that embodied 
in the original raspadore, the result being that the 
remains of the objectionable matter which accompanied 
the fibrous layer from the crushing machine is scraped 
off and a maximum amount of fibre delivered. The 
Decorticator is provided with all the latest improve- 
ments for a maximum production, and both machines, 
together with the washing tanks, Fig. 13, and the 
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necessary power plant for driving the whole system can 
be housed in or near a simple structure somewhat as 
illustrated in Fig. 14. 
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Fie. 15 
CUMMINS'S PATENT HORIZONTAL HYDRAULIC 
BALING PRESS 


The fibre, having been extracted, washed and dried, is 
conveyed to the rapid baling press, Fig. 15, which is an 
illustration of Cummins’s Patent Horizontal Hydraulic 
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Baling Press. Here the fibre is packed by hydraulic 
pressure into a small space ready for exportation to 
those countries where the fibre is to be manufactured. 
The above type of baling press is now largely used, 
not only for Sisal fibres, but also for China jute, cotton 
and other textiles, and it is capable of compressing the 
fibre to a density of 60 lb. per cubic foot. 

After the third year’s growth, the annual production 
of fibre reaches about one ton per acre. The produc- 
tion of fibre from the various countries has been greatly 
increased during recent years, and that for 1914, which 
will be found in the table on page 52, may be taken as a 
good indication of the quantities placed on the market. 

There has not yet been any considerable competition 
between Sisal and Manila fibres for the manufacture of 
similar types of cordage, but with improved methods 
of cultivation and of cleaning the Sisal product, a 
greater competition may be expected. 

A large quantity of Manila fibre is used in this country 
for binder twine, whereas Sisal is used for the same 
purpose in the American centres, As a matter of fact, 
the U.S.A. markets of different kinds absorb 90 per 
cent. of the total Sisal crop which amounted in 1914 
to 220,000 tons. 

A new method of marketing the Sisal fibre from 
Yucatan has been introduced through a Committee or 
Commission who will be responsible for the grading 
and marketing of the fibre and will, with the sanction 
of the Government, deal entirely with the financial 
arrangements. 

The Commission will receive all the graded fibre, 
and on receipt of this a payment will be made to the 
farmer. The fibre will be placed on the market at 
current rates, and every five years the accounts will 
be balanced and the surplus, if any, will be divided 
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pro vata amongst the producers. In the case of loss, 
the deficit will be met by the Commission. 

Sisal fibres are graded as under— 

Special: perfectly clean and absolutely white fibre, 
free from stains or adherent pulp. 

Superior Clean: perfectly clean fibre of creamy or 
yellowish tint, free from stain or pulp. 

Current Clean: well scraped, whitish or greenish 
colour, 5 per cent. dust permitted. This is the standard 
grade for price. 

Stained: also well scraped but with dark or red 
streaks. No more than 25 per cent. dark and no 
adherent pulp. 

Inferior Stained: must be free from adherent pulp, 
but may contain as much as 75 per cent. of dark fibres. 

NEW ZEALAND HEMP OR FLAx.—The botanical name 
of this plant is Phormium Tenax, natural order, Liliaceae. 
The plant has long, peculiarly-shaped leaves, the roots 
of which send out creeping rhizomes on which the leaves 
6 to 10 ft. in height, are produced in clumps. Maturity 
is reached in about four years, and propagation 1s 
obtained by the growth of the rhizomes, and also by 
the self-sown seeds which are produced in large numbers 
from the flowering and fruiting stage. 

Large quantities of this useful fibre are used, and it 
can be produced cheaply and in large quantities from 
otherwise unproductive lands, such as the drained 
swamp lands in the neighbourhood of the Manawatu 
river in New Zealand. In this district the plants grow 
in dense masses, and although more than 20,000 acres 
are under cultivation, additions are gradually taking 
place. Through this area are laid about fifty miles of 
light railway tracks. The plantations require little 
attention beyond that of careful drainage; over- 
drainage may cause as much damage as under-drainage. 
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Wellington is the principal shipping port, but shipments 
are also made from Auckland and other ports when 
the value of the fibre makes such a course profitable. 

Phormium Tenax has also been cultivated on a com- 
paratively large scale in St. Helena, and the results, 
both financially and otherwise, are satisfactory. The 
selected lands in this island are now well drained, and 
tramways are laid for the rapid conveyance of the 
leaves after they are cut down to the stripping mills. 
Sometimes aerial railways are used when a river has to 
be negotiated. It will be quite well understood that a 
cheap and rapid transport is a desideratum. 

Only well-matured leaves must be cut down, and 
these are conveyed to the stripping mills ; in the 
Manawatu district of New Zealand about fifty such 
mills are in existence, and the introduction of improved 
machinery for this stripping operation will certainly 
lead to the extension of the cultivation of these plants 
and to the after processes. 

Much has been done to introduce an efficient machine 
for stripping the leaves, and many premiums have been 
offered by the New Zealand Government for a perfect 
machine. One now under trial gives promise of good 
results, 

The greatest difficulty in connection with the strip- 
ping of Phormium Tenax leaves is due to the peculiar 
shape of the lower end of the leaf. A very deep midrib 
extends for some distance and gets more pronounced as 
the lower end of the leaf is reached. A large quantity 
of the fibre is collected in this rib, the shape of which 
makes it difficult for mechanical parts to treat success- 
fully, and necessitates a larger amount of labour than 
in the case of straight or flat leaves of the ordinary 
type. 

In former methods of stripping and cleaning it was 
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found necessary to paddock and bleach the stripped 
fibre, but the claims of the new invention, if sustained, 
will render these processes unnecessary. 

The production of the fibre may reach 13 cwt., and 
24 cwt. of tow per acre during the life of the plants, 
while the stripper can produce from 20 to 25 cwt. of 
fibre per day. 

The colour of the fibre is light yellow to brownish, 
but it is rather soft and dirty at the top end. It is 
graded as below— 

91 to 100 marks = Superfine, 
81 to 90 m = Fine, 
71 to 80 » = Good Fair, 


61 to 70 » = Fair, 
51 to 60 » = Common. 


OTHER FiprES.—The chief hard fibres are augmented 
by the use of the “ Maguey ” plant which is cultivated 
largely in the Philippine Islands in districts bordering 
on the Manila centres, while Mauritius fibre is produced 
largely in the Islands from an Agave, the Furcroea 
Gigantea, order, Amaryllidaceae, known in Mauritius as 
‘ Aloes.” The plant, see Fig. 16, is somewhat similar 
to the Sisal plant, while the fibre obtained from it is 
of a soft nature, and is usually sent to this country in 
an imperfectly-cleaned state. The dust which accom- 
panies the fibre emerges from it in the processes of 
manufacture, and is very disagreeable to the operatives. 
Owing, however, to its good light colour, and the soft- 
ness and pliability of the goods made from it, the fibre 
is often preferred to the other hard fibres for certain 
types of work. 

Coir.—Coir fibre is obtained from the husks of cocoa 
nuts. The extraction of the fibre from these nuts forms 
native industries in many parts of India and Ceylon. 
The husks are soaked in water for a time, and then 
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beaten with sticks or mallets ; the separated fibres are 
then dried and spun by hand with the aid of very 
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simple appliances. Afterwards, two of these single 
yarns are combined or twisted together to make what 
is known as two-ply or two-fold twist. The twist is 
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then made up into short lengths, rolled into small hanks 
and baled for export. Of later years, much longer 
lengths have been made and done up into coils, while 
small “dolls” or rolls are made up for sale in small 
quantities, particularly for use on farms. 

Coir fibre has been very widely used for many pur- 
poses in the rope and cordage trade, principally for the 
manufacture of mooring ropes, spring ropes and lashing 
cords, while large quantities of the imported yarns are 
used for matting and farming purposes. 

It is a very useful fibre when properly made up, and 
is of great importance for purposes where it is necessary 
for the manufactured article to be exposed to variation 
of climate and to wet, while the life of the manufactured 
article is greatly extended if it is steeped in oil. 

SunN Hemp (Bengal Hemp).—Sunn Hemp or Crota- 
laria Juncea, natural order, Leguminosae, is used on a 
smaller scale and for certain goods such as cheap grade 
ropes and box cord. The plants grow in several parts 
of India, e.g., near Bengal, Allahabad and Benares in 
which the cheaper grades are produced, and in some 
districts of Western Bengal where a better class of fibre 
is obtained. All are of the same family, the difference 
being due to the variation of the soil and the method 
of retting. (This is really a bast fibre, but it is used 
almost solely along with the hard fibres.) The fibre is 
harsh and very irregular in the lower grades ; in the 
better grades it can be used to mix with other fibres 
for the production of tow yarns. 

The other hemps obtained from India, particularly 
from Madras, are not so high grade as to warrant them 
being used alone to any great extent, so it is usual to 
mix them with other low-grade hemps of higher tensile 
strength, or these Indian hemps may be combined with 
scutching and hackling tows. The scutching and 
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hackling tows are sometimes used to produce twines 
and cords suitable for box cords and for parcel tying 
yarns. 

CHINA JUTE.—Although this is a bast fibre, its use 
is mostly confined to purposes for which the hard fibres 
are applied, and hence its introduction amongst them. 
It is a product of Hankow and Teintsin in China, and 
is largély imported to Great Britain. When suitably 
treated it forms a satisfactory fibre for the manufacture 
of box cords or similar goods where great tensile strength 
is not essential. The fibre is of a good light colour, 
and little or no waste is incurred in its transformation 
into cordage. 

The following details of the production of fibres and 
relative costs are given so that the normal values, as 
well as the normal quantities may be judged, and also 
compared with the abnormal conditions which have 
prevailed during the great world’s war. 

Italian and Naples hemp is imported to these 
islands in large quantities as will be seen {from the 
following particulars for ten seasons— 





Season. Italian. Naples, 
1903-04 . . 62,000 tons 28,000 tons 
1904-05 . . 40,000 _,, 23,000 
1905-06 . . 12,000 ,, 27,000 
1906-07 . . 58,000 ,, 30,000 
1907-08 . . 58,000 _,, 31,000 
1908-09 . . 41,000 _,, 20,000 
1909-10 . . 55,000 _,, 24,000 
1910-11. . 50,000 _,, 27,000 
1911-12. . 83,000 _,, 30,000 
1912-13 . . 58,000 _,, 31,000 

10)467,000 10)271,000 
46,700 average 27,100 average 


Average price P.C. Italian, {39 11s, 3d. per ton 
P.E. Naples, £41 9s. per ton 
F\S.P.R.H. Russian, {31 17s. per ton 


3 3? 
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The prices since these dates have gradually increased, 
and the present prices are approximately as under— 


P.C., Italian ; £190 per ton 
P.E., Naples . : £200 ,, ,, 
F.S.P.R.H., Russian £170 ,, ,, 
China Hemp . : £154 ,, ,, 


The following table illustrates the grading of Manila 
fibre for June, 1917, together with the number of bales 
for that month, and the percentage quantity of each 
grade. In addition, the last two columns give the 
prices ; that for 1917 is the market price, while that 
for 1918 is the controlled price. Fig. 12 might be 
studied along with this table. 


tt SE eee 





















137,242 | 100-0 


1917, | 1918. 
Grade Bales, | % Of| Market | Market 
Letter. ’ | Total.| Price Price 
| per ton. , per ton. 
A | Extra Prime 899] 0-7 | 
B_ | Prime .| 2,182] 16 
C Superior Current] 6,852 5-0 £150 £155 
D |Good Current .| 10,020; 7:3; £145 £150 
E | Midway . : 12:7; £135 £135 
S? | Streaky 1 1-4 £130 £130 
Ss? Fc 29; {£120 £120 
=? ss o8 2:1 £115 £115 
F | Current 16:3} £125 £130 
G _ | Seconds 28 £115 £115 
H | Brown . 1-4 £105 £105 
I Good Fair . 9-3 £120 
J Fair . 9-8 £85 £100 
K | Medium 3-1 £80 £95 
L_ | Coarse ; 9-2 £78 £93 
M_ | Coarse Brown . 3-7 £76 £80 
DL |Coarse . . . 5-2 £75 £75 
DM | Coarse Brown . 3-2 £73 £73 
OYT 2:3 | 
| 
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The standardizing of the grades has been rendered 
necessary by the large amount of inferior fibre which 
was being produced, and by the irregular baling ‘of the 
fibre. The gradual improvement of the fibre as a whole 
may be gleaned from the undermentioned particulars of 
the number of bales which were graded into four of 
the lowest types. These numbers referred to what 
were allocated in August and September, 1917, 
and it will be seen that there was a much smaller 
percentage of these low marks in September than 


in August. 


Grade. | Bales: August. Bales: September. 
L | 10,548 7,462 
M | 4,553 3,201 
DL 5,775 2,960 
DM — | 2,290 952 
| 23,166 14,575 





The shipments of Manila and other fibres for six 
years, 1910 to 1915 inclusive, appear below— 








ee 


: Manila Mexican | New Zealand| Mauritius 
Year. bales. Sisal bales. bales. 
bales 
1910 1,272,000 582,142 103,750 9 990 
1911 1,332,297 713,008 96,850 9,161 
1912 1,466,110 859,000 96,360 8,697 
1913 964,000 876,000 140,445 14,404 
1914 943,000 982,000 98,510 8 947 
1915 1,160,440 950,000 116,100 6,838 


The three columns in the following table show the 
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prices which ruled in 1915 and 1916 and the current 
prices for 1918. 





Type of Fibre. 1915. 1916, 1918, 
f f f 
P.C. Italian Hemp . 55 90 190 
F.S.P.R.H, Russian ee — — 170 
China Hemp. ; — — 154 
Manila (Fair). : 37 54 100 
New Zealand Hemp . 32 86 99 
Mexican Sisal. ‘ ; 28 71 97 
Java Sisal a ee a 95-100 99 
Mauritius . (= 70 95 


Maguey . 30 70 74 


The controlled Government price (U.S.A.) for Sisal 
fibre for June (1918) is as follows— 


19 cents per lb. for fibre 
3 ,, 4 », for 500 feet of binder twine 


Since one sheaf of corn requires about one yard of 
twine, and since the expected requirements for the 
Continent of America are 200,000 tons of binder twine, 
it follows that this weight of yarn will provide the 
binding material for 71,680,000,000 sheaves—almost an 
incredible quantity. 

Fig. 17 shows three distinct methods of baling— 

(a) Manila Hemp with rattan canes. 

(b) New Zealand Hemp with ropes made from New 
Zealand fibre. 

(c) Sisal Hemp with wire. 


CHAPTER VII 


THE PREPARING AND SPINNING MACHINERY FOR HEMP 
AND OTHER SOFT FIBRES 


SINCE there is such a great variety of ropes, cords and 
twines, not only in regard to diameters, but also in regard 
to the different fibres used in the manufacture of these 
goods, it is not surprising to find that there are many 
different kinds of machines involved in the various 
operations ; some of these machines are introduced 
for the special purpose of reducing the fibres to practi- 
cable lengths, but these machines are, of course, used 
only for the type of fibres which exceed about 36 in. 
On the other hand, it is sometimes found desirable to 
cut certain types of fibres which do not exceed the limits 
demanded by the capacity of the machines, but this is 
done only as a selective operation to obtain the best 
and strongest part of the fibre. 

While certain classes of soft fibres such as Russian, 
French, Chinese and Indian hemps may be used without 
any previous hackling operation in the spinning of cer- 
tain sizes of cordage, it is found that Italian, Serbian, 
Roumanian and Neapolitan hemps must be cut into 
suitable lengths and hackled before they can be passed 
through the preparing machines; in these latter 
machines the fibres are arranged into a practicable 
condition before they are subjected to the actual 
spinning operation. 

The production of yarn for use in the making of 
cotton driving ropes involves the use of the whole system 
of cotton-spinning machinery, while, on the other hand, 
hemp yarns, besides being prepared mechanically, are 
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still produced by a series of the simplest and oldest 
methods of hand hackling and hand spinning. 

Fine ropes and twines may be, and often are, pro- 
duced by an elaborate system of machinery, and modi- 
fied forms of such a system, in which a smaller number 
of machines are employed, may be adopted for the 
spinning of the heavier yarns. 

A complete plant for the manufacture of these yarns 
from soft fibres would include the following— 

Softening Machine, 

Cutting or Breaking Machine, 
Hackling Machines, 

Spread Boards, 

Drawing and Doubling Frames, 
Roving and Gill Spinning Machines, 
Automatic Spinning Machines, 
Throstle Spinning Machines. 

The yarns employed may be as small as 60’s for the 
finer sizes and as thick as 18’s for the heavy or common 
sizes ; the significance of this yarn numbering will be 
explained later. 

In order to have some definite purpose in view, let 
it be assumed that it is necessary to make a high-class 
rope from Italian hemp ; the fibre to be used must, of 
course, be of a good quality of cordage hemp. When 
the bale of hemp is opened, the fibre will be found to 
be in “heads” or “stricks,” that is, collected into 
groups with a girth of from 8 to 12 in., and to be from 
7 to 12 ft. in length and sometimes even longer. 

The first operation is that known as “ softening,” 
which makes the fibres, as the name of the operation 
indicates, more supple, and hence better adapted for 
undergoing the subsequent operations. Different 
makes of machines are in use for softening the fibrous 
material, the chief feature in each machine is that 
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the heads or stricks of fibre are squeezed between 
fluted rollers. 

In one type of machine the end of the strick is passed 
between the first pair of blades of an Archimedean screw, 
then between the fluted rollers of which there may be 
three, and its end brought round and joined to the 
other end of the strick ; in this way an endless band of 
fibres is formed. The fluted rollers act as indicated, 
and at the same time the Archimedean screw gradually 
conveys the endless band of fibres from one end of the 
screw to the other end, each slight movement causing 
the fibres to enter between the fluted rollers at a different 
place. This type of machine, which is, however, rather 
dangerous for certain classes of workers, is considered 
quite efficient and satisfactory by many spinners, but 
the machine which is most extensively used is known 
as a “reciprocating scitener,” and is made by such 
firms as Messrs. Reynolds and Messrs. Combe Barbour, 
both of Belfast, and by Messrs. Lawson of Leeds. 

The action of the rollers of the reciprocating softener 
is rather complicated, for, in addition to the usual 
method of rotating in one direction for the sake of 
delivering the material, the rollers are moved bodily 
forwards and backwards a short distance alternately. 
The multiplicity of motions has for its aim that of 
subjecting every particle of the strick as much as 
necessary to the softening action of the flutes; the 
effect of these operations on the hemp is quite evident 
when the stricks emerge from the delivery end, for the 
material is much more pliant than when it entered, and 
is in such a condition that it may be greatly refined 
in the subsequent operations. 

In this machine the forward motion of the rollers is 
obtained by a special arrangement of gearing from the 
pulley shaft which extends through the machine and 
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carries a further belt pulley at the other end. A belt 
from the latter pulley drives by means of another pulley 
an upper shaft, while a further belt connection from a 
pulley on this upper shaft conveys motion to a pulley 
running on a stud projecting from the main frame. 
Compounded with the latter pulley is the speed change 
pinion, and a train of gearing, consisting of four pairs of 
compound wheels, conveys the desired motion to the 
fourteen pairs of fluted rollers which are arranged in 
two concentric semicircles in the upper part of the 
machine. The centre of these concentric semicircles is 
the central shaft of the machine, and on this shaft is 
placed the pinion and wheel of the second compound. 
Near the ends of this central shaft, and close to the 
outer part of the two main frames, swings two sub- 
stantially-constructed brackets ; each bracket has two 
horizontal arms from each of which a short shaft pro- 
jects to carry a wheel and pinion, while the extreme 
lower end of the bracket is attached by means of a 
connecting rod to a crank placed on the large wheel 
below, and driven from, the main pulley shaft. 

As indicated, this mechanism is duplicated, one set 
on each side of the machine. The object of the small 
pinions on the horizontal arms of the swinging brackets 
is to drive the fourteen pairs of fluted rollers through 
the medium of two large wheels, one on each side, each 
wheel being provided with internal teeth. The object 
#f the cranks and connecting arms to the said brackets 
‘is to cause the fourteen pairs of rollers to reciprocate. 
This reciprocation adds to the effective softening of the 
stricks by rotating the material for a longer time in 
the machine, and thus repeating the softening effect of 
the rollers on different parts of the fibrous material. 

After the stricks have been efficiently softened in one 
or other of the machines mentioned, they are conveyed 
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to the cutting or breaking machine which is adapted to 
sever the stricks into lengths suitable for treatment in 
the hackling machine. 

These cutting or breaking machines are of two distinct 
types— 

(a) Those in which the fibres of the stricks are torn 
asunder; and 

(b) Those in which the fibres are broken by the action 
of what are known as “cutting wheels.” 

A good example of a machine which tears or breaks 
the stricks is that illustrated in Fig. 18, and made by 
Messrs. David Bridge & Co., Ltd., Castleton, Manchester. 
The machine is of substantial construction, but experi- 
enced operatives are required to take charge of it. 
One end of the softened strick is wrapped round the 
back fixed square bar to the left of the illustration ; 
then about two turns of the strick are wrapped round 
the front square bar which rotates when the attendant 
presses down the foot lever near the floor. Since the 
revolving bar has a tendency to carry the strick round 
with it in virtue of the movement given to it by the 
train of wheels from the motive part, it follows that 
ultimately the stretch of fibres between the two square 
bars will be broken, and then the operation is repeated 
with the remainder of the long strick. The friction 
clutch, on the right of the three pulleys, and the main 
shaft are revolving continuously while the belt on the 
middle pulley is in motion, but the friction pulley itself 
moves only when the friction clutch is expanded due 
to the downward movement of the foot lever which, 
at the same time, releases the brake on the left pulley 
of the three. When the foot is removed from the foot 
lever or treadle, the clutch fork slides the clutch on the 
shaft and breaks the contact between the friction clutch 
and friction wheel ; simultaneously the brake grips its 
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pulley and thus arrests the wheels and the rotating 
square bar. 

The cutting or breaking type is designed on quite 
different lines from the above machine, and a very 
popular and efficient machine of the former type is 
known as the “ Revolving Cutting Machine.” A series 
of round pins (sometimes V-shaped teeth) project from 
the face or periphery of a large central revolving wheel, 
and on each side of this wheel, and at a suitable distance 
from it, is a pair of slowly-moving rollers which are 
grooved on their circumferences to intersect with each 
other and so grip or hold the material as it is being fed 
to the pins of the cutting wheel. The operative cutter 
stands in front of the machine with a long strick of 
hemp in his hands. He grips the strick at two con- 
venient places, and, having decided upon the point 
where the piece should be cut or broken, he arranges 
for this point to pass into the machine midway between 
the two pairs of feed or retaining wheels. The machine 
is made in duplicate so that the same cutting or breaking 
wheel may serve for both, but each operative has, 
naturally, his own set of feed wheels. 

As already stated, the lengths of the pieces when 
broken or cut will depend upon the type of hackling 
machine in which the severed lengths are next to be 
treated, and also upon the particular class of rope into 
which the fibres are to be spun. The usual length 
limits are 24 in. and 30 in., although conditions might 
arise in which it is desirable to go beyond the extremes 
of these common lengths. 

The suitable lengths of cut material are now made 
up into convenient sizes or bunches and conveyed to 
the machine hackling department. 

Certain classes of Russian, French, Chinese, Indian 
and Italian hemps may be considered in common in all 
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subsequent operations, and, in general, will require most 
of the treatment which is given to the specific case of 
Italian hemp under discussion. 

The hackling machines which are used in modern 
cordage or rope walks are similar to that reproduced in 


shat 4 
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HACKLING MACHINE 





Fig. 19. In this particular machine there are sixteen 
different holders with pieces of hemp fibre depending 
from each, the lowest visible part of the fibre being on 
the same level as the uppermost part of the hackles or 
tools. The visible parts of the latter extend to a point 
in line with the waist of the attendant. There are four 
sections of tools in the full width, and each section is 
made up of four sets, while each set contains twenty- 
four tools, the whole arranged in a closed path so that 
while they rotate, the pins in the tools may act upon 
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the pieces of hemp as the latter move in a vertical plane 
under the influence of what is termed the “ head”’ of 
the machine. 

The number of tools vary according to the accommo- 
dation available in the department devoted to this 
section of the work. The tools are fixed to a series 
of bars which in turn are riveted to a set of leather 
sheets, the whole being rotated as indicated by means 
of carriers which are arranged on two shafts with 
suitable fixings. 

In the ‘‘head”’ the necessary mechanical parts are 
placed for moving the holders, and therefore the pieces 
of hemp, collectively and intermittently along what is 
known as the “channel.” The inclined rod, immedi- 
ately under the name plate of the machine, with its 
additional parts convey this motion to each of the 
holders. In this manner, each holder, with its comple- 
ment of hemp, is moved in regular succession opposite 
each of the sixteen sets of hackles or tools, and there- 
fore passes from one end of the machine to the other. 
This movement takes place when the hemp is at or 
near its highest point. As each holder reaches the end 
of the machine, it is removed from the channel, the 
bolt of the holder unscrewed, the plate removed, and 
the piece of hemp turned end for end. After this the 
plate is again placed in position, the nuts screwed tight, 
and the holder entered into a similar channel on the 
other side of the machine, but with the undressed end 
of hemp downwards. A very similar movement is now 
imparted to the holders at this side of the machine so 
that the same process of hackling as that performed 
already may be imparted by an identical group of tools. 
The work is, of course, continuous in this respect that 
the girl or boy is almost constantly engaged with the 
attention of the holders as they reach the end in regular 


64 CORDAGE AND CORDAGE HEMP AND FIBRES 


short periods of ten to fifteen seconds. The hemp 
ultimately reaches the end of the machine from which 
it started, but in a different plane, and is withdrawn 
from the holder to be replaced by an undressed piece. 

Until a comparatively short time ago all the above 
operations of feeding were done by hand as explained, 
but most modern hackling machines have now attached 
automatic mechanism for performing these functions. 
The machine in Fig. 19 is provided with this automatic 
screwing and unscrewing mechanism. One attendant 
introduces the pieces of hemp between the plates of the 
holder when such plates have been separated by the 
apparatus, but from this point all the operations, includ- 
ing the removal of the holder, the turning of the piece of 
hemp, the unscrewing and screwing of the nuts, and 
the insertion of the holder with the unhackled ends 
downwards into the second channel, are performed by 
this ingenious group of automatic machinery. The 
design of such machinery differs with different machine 
makers, but very similar principles are embodied in all. 
The ends of the hackling machine frame are in all cases 
substantially made so that all parts may give the 
minimum amount of trouble in actual work. 

The size of the pieces which are held by the holder 
and acted upon by the tools during the operation of 
hackling will depend upon the class of yarn to which 
the fibre has to be spun. As a general rule, the pieces 
for rope and twine yarns are arranged so that there 
are two to four per pound ; in other words, the pieces 
are from } lb. to $ Ib. each. It must be remembered 
that the finer the quality of yarn desired, the more 
hackling must take place, and hence it will be necessary 
to use a hackling machine with finer tools, and also to 
employ more tools in a row. 

As a general rule the best yield of fibre is obtained 
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when the maximum number of tools are used, but at 
the same time it is necessary that the grading of the 
pins or hackles in such tools should be judiciously 
chosen in order that the splitting or cutting should be 
gradual, and thus exercise a less violent action on the 
fibre than would obtain with an indifferent grading. 

In addition to the grading of the pins, advantage 
may also be taken of what is known as the “ grouping,” 
that is, the order in which the pins are arranged on the 
tools. The grouping is of the greatest value in the 
coarser-pitched tools, and although some hackling ex- 
perts prefer to have the pins in two rows on the finest 
tools, the Authors consider that when all the pins in 
the finer tools are in one row, the work is done better 
for the line, and the tow produced is of good quality, 
while such an arrangement offers the best and most 
economical facilities for keeping the tools in good 
condition. A good arrangement of grading and group- 
ing on ten tools may give a greater variation in the 
splitting or cutting than would result from an indifferent 
arrangement of grading and grouping on a larger 
number of tools. 

Three different arrangements of grading appear 
below— 

Number of pins per inch width of tool 
} ¢ 112 #4 = &+6 8 10=10 tools 
44% 11423456 8 10=14 ,, 

4; 444% #1 14234567 8 10=16 ,, 

All modern hackling machines should be arranged 
to give the best possible yield of line, and also of tow, 
from the material which is in process, since by this 
effort an increase in the relative value of the finished 
article is obtained, and a highly-valued product secured 
at a comparatively low cost of manufacture. 

As the pieces of hackled hemp are delivered from the 
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hackling machine, they are made up into suitably-sized 
bundles and conveyed to the line store. . 

A record of all the materials in the various stages of 
manufacture is kept in the books of the respective 
departments, and such records can quickly be referred 
to at any time by those who are responsible for the 
production of the various classes of goods which are 
being made. 

As already indicated, certain classes of hemp may be 
so clean when purchased, that they can be used for 
some types of cordage yarns without any preliminary 
hackling, and goods made in this way may compete 
favourably with those made by processes which include 
hackling. The object aimed at in these cases is usually 
one of price and not exactly of quality, for when the 
latter is the predominating condition, the superior 
value is attached to the yarns made from hackled 
fibre. Nevertheless, when it is simply a question of 
equivalent suitability for specific purposes, and when 
approximate values are obtainable by the two methods 
of manufacture, the conditions offer a choice which is 
of extreme importance at those times when the avail- 
able suitable fibre for either method is scarce, or when 
either is very abundant. 

Although the above choice presents itself for the 
cases mentioned, it will be understood that for the 
better grades of cordage one must employ either a very 
high grade of cleaned hemp, or a grade of hemp which 
has been hackled and cleaned by hand or by suitable 
kinds of machines. 

In very special cases, ¢.g., high-class threads and 
cord yarns, where great strength and uniformity are 
desired, it has been found advisable to prepare the fibre 
entirely by a system of “hand dressing.” The hand 
method lends itself naturally to more careful selective 
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treatment. It should, however, be staced that it is 
not usual to adopt this method except for the produc- 
tion of a comparatively small quantity of fine yarns, 
that is, thin yarns. Sewing twines and cords should 
be level and strong, but not necessarily fine, unless for 
the finest class of work into which these threads are to 
be introduced, as, for example, in the glove industry 
in which case the fibre used is often flax. These finer 
grades of threads and twines, as well as the finer classes 
of cordage, may require the whole range of operations 
to produce the finest and cleanest product consistent 
with the work for which it is intended to be used, 
although, as stated, the hand hackling may be employed 
for the flax intended for use in the manufacture of fine 
thin yarns, whereas, it is preferable to employ machine 
hackling for the equally valuable but thicker yarns. 
From this stage, however, the operations for the continu- 
ation of the processes of manufacture from the two 
distinct types of dressed line are conducted mechanically. 

In perhaps the most extensive scheme of hackling 
there is a combination of hand and machine work. 
The first operation is termed “ Roughing,’’ and consists 
of drawing the pieces of hemp or flax through a set of 
hackle pins arranged or grouped in a wooden block, 
and termed a ‘ Rougher’s Tool.” This operation, 
when correctly performed, leaves the fibres practically 
parallel, their ends approximately in line with each 
other, and separates these long fibres from the shorter 
ones which are left amongst the hackle pins, and 
which are removed regularly to be ultimately used 
as ‘‘tow’”’ in what is known as the “ carding ”’ process. 
These long, partially-combed and split fibres are now 
taken to the hackling machine to undergo a further 
treatment of combing and splitting as already briefly 
described. Finally, when the pieces leave the hackling 
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machine they have to undergo for a second time a hand 
process of hackling which is termed “Sorting and 
Selecting,” after which the material is made up into a 
bundle. 

It is obvious that such an extensive scheme of hack- 
ling is not only slow but also costly, and is attempted 
only for the most valuable raw materials to be used for 
costly finished goods such as fishing lines, fine cords, 
and for valuable threads which are used in the glove, 
leather and cognate industries. 

It will thus be seen that there are in reality three 
distinct methods of preparing the fibres into the pro- 
duct known as “line,” and the finished product thus 
obtained then passes through a series of machines, 
termed a “ system,’’ in which the fibres are first arranged 
in such a way as to form a continuous thin and broad 
ribbon termed a “‘sliver,’’ then into a more or less 
circular and slightly-twisted form termed a “rove,” 
and ultimately into a much finer circular and twisted 
form termed a “ yarn”’ or “single thread.”” Rope and 
heavy cordage yarns are often made by a simpler pro- 
cess than that just enumerated. The operations which 
these yarns or single threads subsequently undergo will 
be discussed at the proper place. In the meantime we 
purpose mentioning the different machines, and then 
briefly to describe and illustrate these machines which 
jointly form what we have called a “ system.” 











System I for System II for System III for 
Fine Classes of Heavier Common Yarns 
Line Yarn. Line Yarns. from Tow. 
Spread Board Spread Board Carding Machine 
Sett Frame Sett Frame i Drawing Frames 
Drawing Frame Finishing Drawing | Roving Frame 
Roving and Gill , Frame | Dry Spinning or 
Spinning ' Automatic Spin- | Automatic Spin- 


Dry Spinning ning ning 
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The machine known as the “spread-board” is so 
called because the function which it performs is the 
mechanical sequel to the manual operation which was 
conducted somewhat as follows: A board about 9 ft. 
long was covered with an even layer of the pieces of 
hackled flax or hemp so arranged that each succeeding 
piece partially overlapped the one immediately before 
it much in the same way, so far as overlapping is con- 
cerned, as obtains with the scales of a fish or the parts 
of a fir cone. One operative would place his hands on 
the material thus arranged, while another operative 
would draw forward the material, reducing it in girth 
but increasing it in length, by causing some of the 
fibres, and all of them in turn, to slide a distance on 
their neighbouring fibres. At the same time the drawn- 
out material would be kept as uniform as possible in 
thickness, and the operation would be continued until 
the thin drawn-out length was probably five to ten 
times the length of the more bulky material which was 
originally laid as explained on the board. 

The modern technical term for this elongation or 
attenuation of groups of fibres is “ drafting,” and the 
dual operation described above is now performed in the 
modern spread-board, the delivery end of one of which 
is illustrated in Fig. 20. 

The use of the spread-board is rendered necessary 
because the pieces of material from the hackling machine 
are made up of individual and comparatively short 
lengths of fibre, and the essential object for the satis- 
factory continuation of the processes of manufacture is 
to convert these short lengths into a continuous length 
termed a “ sliver.” 

The pieces of hemp or the like are first weighed in a 
balance near the feed end of the machine, and are then 
arranged by hand on narrow endless travelling belts, 
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termed “ spread leathers,’’ so that the thin end of one 
piece of hemp is overlapped by the thick end of the 
next piece and so on. These “spread leathers”’ form 





a te rr tne A encencntetnenttiennteney mate yeelneee Mn 


Fic. 20 
SPREAD BOARD 


the moving bases of narrow channels, the sides of which 
keep the pieces of hemp in their own channel. But 
instead of only one row of moving fibres or pieces as in 
the primitive process, there may be four or six of the 
above-mentioned channels, 
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The neatly-arranged pieces in each channel are carried 
forward slowly but continuously, each group by its own 
endless belt, until all the groups reach the first pair of 
rollers called the back or retaining rollers. After the 
pieces leave these rollers they are penetrated by a large 
number of pins or hackles arranged on what are known 
as “gills” or “fallers.* There may be four or six 
gills on each faller, and the fallers rise in turn to cause 
the pins to enter the narrow sheets of fibres, to join the 
faller which immediately preceded it, and to move 
along with the majority of the fallers in a body towards 
the drawing rollers. In the spread-board illustrated in 
Fig. 20 there are four channels, and therefore four 
pressing rollers in contact with the drawing roller which 
extends the full width of the machine; all the four 
pressing rollers are distinctly shown near the upper 
part of the illustration. 

It will be understood that the four narrow sheets of 
fibres will ultimately reach the drawing and pressing 
rollers, and since the surface speed of these rollers is 
much greater than that of the back or retaining rollers, 
the fibres which are clear of the grip of the retaining 
rollers will slide on those whose movements are restrained 
by the rollers and gill pins, and since there is always 
a quantity thus liberated, the draft is accomplished 
according to the relative speeds of the two sets of 
rollers. The effective contact between the rollers for 
drafting is obtained by means of levers two of which 
are shown near the floor and to the right of the sliver 
can in Fig. 20. 

The gills or fallers are moved forward by spirals or 
screws and at practically the same surface speed as the 
“spread leathers ’’ and the retaining rollers; as each 
faller reaches its full forward position, it is caused to 

, move downward and then backward in a lower plane, 
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and ultimately to rise again to enable the pins to enter 
into a fresh portion of the sheet of fibres ; after this 
cycle is completed, the same functions are repeated 
while the machine remains in motion. 

The four slivers which leave the drawing and pressing 
rollers unite into two pairs through the medium of 
doubling plates; one pair of slivers thus united is 
guided to a conductor, and then passes between the 
delivery rollers and into a sliver can shown in the fore- 
ground of Fig. 20, while the other pair, part only of 
which appears in the illustration, follows a similar 
course into a neighbouring sliver can. . 

The extent to which the fibres are drawn out in the 
spread-board, that is, the draft of the material, varies 
from about ten to twenty. 

The gradual tendency to call into action mechanical 
parts to perform work which was originally done by 
hand is further emphasized in the latest attempt to 
feed the above-mentioned short pieces of hemp or the 
like automatically from the hackling machine to the 
spread-board. This ingenious device, the invention of 
Mr. Joshua Eves, of Belfast, carries the hackled pieces 
from the holders of the hackling machine and lays them 
on the “ spread leather ”’ in the channel, and, in addition, 
it is provided with a regulating device to preserve as 
near as possible uniformity in the thickness of the 
resulting sliver which, as usual, is delivered into sliver 
cans as already described. 

Even with the greatest care, the most efficient type 
of machine and the finest stage of hackled fibre, it 1s 
practically impossible to achieve an absolutely uniform 
sliver. In order, therefore, to approach a practicable 
ideal sliver, it is usual to resort to a process of “ doub- 
ling” and a further operation of drawing ; indeed, the 
next machine to which the slivers pass is termed a 
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“drawing frame.” Before dealing with this machine, 
however, it is desirable to discuss another distinct 
method of forming the initial sliver from fibrous material. 

In general, the sliver prepared by the spread-board 
is intended for the production of level and high quality 
yains, but it is evident that, during the operations of 
scutching and hackling, a certain quantity of the shorter 
fibres will become detached from the main body of the 
strick. These shorter fibres, termed tow, are not only 
weaker than the line fibres but are also accompanied | 
by impurities which must be removed in the subsequent 
operations ; they are graded according to quality, and 
ultimately treated by a distinct method which, however, 
prepares them into a sliver very similar to that which 
emerges from the delivery rollers of the above-described 
spread-board, Then, as already mentioned, the after 
processes for both types of sliver are practically identical. 

The conversion of this tow into a sliver takes place 
in what is known as a “carding” machine. This is a 
particular construction of a general type of machine 
which is used for the same purpose in most textile 
trades where comparatively short fibres have to be 
converted into sliver form. 

The function which the card—a contraction for card- 
ing machine—performs is to split up the fibres and to 
lay them parallel with their neighbours ; for this pur- 
pose the machine is provided with' a series of rollers 
which are covered or clothed with sharp pointed pins, 
the size, direction and inclination of which depend upon 
* the particular work which each set has to perform. A 
set of cards comprises two or more machines each of 
which differs slightly from the others, and invariably 
arranged so that succeeding machines in a set are pro- 
vided with finer clothing, ¢.¢., smaller and shorter pins 
and more closely set. The simplest set is where two 
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machines are involved, the first one termed a “ Breaker 
Card,” and the second one termed a “ Finisher Card.” 
In both machines a series of comparatively smalf rollers, 
say from 8 to 20 in. diameter, and covered with pins, 
are arranged partially round and close to a large central 
roller of 4 to 5 ft. diameter, also covered with pins and 
termed a cylinder. The general appeararice of the 
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BREAKER AND FINISHER CARDS 


machines will be gathered from the two rows in Fig. 
21; the nearest machine on the left shows the delivery 
side of a breaker card where the sliver is delivered 
into a can ; the nearest machine on the right illustrates 
both feed and delivery sides of a finisher card. 

The tow, which has been previously softened, is laid 
as evenly as possible on a travelling endless sheet by 
means of which the fibrous material is carried to the 
pins of the “feed roller” which rotates very slowly 
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and at the same surface speed as the feed sheet. Im- 
mediately the material emerges from the feed rollers, 
or feed roller and “ shell,” it is acted upon by a series 
of hackle pins projecting from the periphery of the 
cylinder, and moving at a surface speed of more than 
2,000 ft. per minute. The fibres are therefore combed 
arid carried off the pins of the feed roller by the pins 
of the cylinder to a series of rollers arranged in pairs, 
each pair consisting of a ‘ worker” and a “ stripper.” 
When the fibres on the pins of the cylinder reach the 
first pair of worker and stripper, the bulk of the material 
is carded and ultimately returned to the pins of the 
cylinder to be carried to the next pair of rollers, and so 
on, until it has.been sufficiently equalized and cleaned 
for the particular yarn into which it is to be made. 

By this time the uneven fibres have been considerably 
reduced in thickness, and have indeed been converted 
into a thin wide film or sheet of fibrous material, and 

this state it is removed from the pins of the cylinder 

sthe pins of a ‘ doffing roller” or “ doffer.” The 

1, broad film of fibres now enters between a pair of 
drawing rollers—seen near the top of the machine on 
the left in Fig. 21—and into the upper and wide part 
of an almost vertical tin conductor. The width of this 
conductor decreases from the upper to the lower end, 
and ultimately its width is contracted to about 3 in. 
where the contracted sheet, now much thicker and about 
3 in. wide, is in the well-known form of a sliver. The 
sliver emerges from the mouth of the conductor, enters 
between the delivery rollers and ultimately drops into 
a sliver can in a very similar manner to that depicted 
in Fig. 20. 

About ten or twelve of these sliver cans from the, 
breaker card are now transferred across the space, 
termed a “ pass,” to the feed of the finisher card on the 
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right of Fig. 21. These ten or twelve slivers are fed 
into this machine and they undergo a further ‘and 
similar treatment with from four to six pairs of rollers, 
and finally the finished and single sliver is delivered 
into a can near the side of the machine. In 
both machines the material is drafted according to 
requirements, } 

We have thus arrived by two several ways at the 
production of a continuous sliver. Both types of sliver 
pass next to what is known as a “ Drawing Frame,” 
or rather to a set of drawing frames, usually termed, 
first drawing, second drawing, third drawing, and so on, 
if more than three are employed. 

The machines used for the two kinds of slivers are 
practically identical in principle and construction, the 
only difference being that provision is made to suit 
the lengths of fibres of which the respective slivers are 
formed ; in technical phraseology the “reach ’’ for the 
line sliver is longer than the ‘“‘reach” for the tow 
sliver and is, approximately, proportional to the maxi- 
mum length of fibres which compose the two types of 
sliver. 

It will be understood that, in general, the ultimate 
aim is the production of a thread of some kind, the 
sectional area of which is less than that of the sliver 
which is produced either at the spread-board or the 
finisher card. And it will be obvious that if we unite 
two or more slivers at the feed side of the “ Drawing 
Frame” we increase the thickness or volume propor- 
tionately ; hence, if the sliver which is delivered from 
the drawing frame is required to be smaller in volume 
than any of the single slivers which enter the machine, 
and this is generally the case, although not universally 


1 For an exhaustive description of Carding see the Authors’ 
work on Jute and Jute Spinning: Part I. 
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so, the process of drawing out the fibres, or drafting, 
must be continued. In the first drawing frame uni- 
formity is chiefly the object, and it may happen that 
in the combined processes of doubling and drafting it 
may be convenient to produce in this frame a sliver 
of greater volume than the individual slivers at the 
feed. In such cases, most of the drafting would take 
place in the succeeding drawing frames. 

The first drawing frame is often termed a “ Sett 
Frame,” and some.imes a ‘ Doubling Frame.” The 
first-named of the three owes its designation to the 
process of attenuation or drafting, the second to the 
number of slivers which in the process are employed to 
form one sliver, and the third to the particular case 
where two slivers only are united. Although the exact 
meaning of doubling is the combination of two slivers, 
the same word is used however many slivers are combined 
in one group. 

The drawing frame has a great resemblance to the 
sgread-board, so far as the principles of the operations 
are concerned ; it differs from it in the fact that whereas 
the latter is fed by short detached lengths, the former 
is fed by continuous slivers. 

The length of sliver which is delivered from the 
spread-board is measured ; this is accomplished by the 
size of one of the drawing rollers and the necessary 
subsequent mechanism ; these jointly cause a bell to 
ring, or to move a hand over the face of a clock. The 
length thus indicated is called the “ bell or clock length,” 
and whichever syStem is adopted, the operative receives 
a certain weight of material which must be fed into the 
machine between {wo consecutive ringings of the bell, 
or duing the time that the clock hand makes one 
complete revolution. 

The cans are weighed as they are filled and the net 
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weight of the sliver marked on. After a sufficient 
number of gans have been filled, say eight, averaging 
20 Ib. each, or 160 Ib. in all, and the length of sliver 
in each can, say 250 yd., eight cans are placed at the 
feed side of the drawing frame. The average weight 
of the combined slivers on entering the drawing frame 
is, therefore— 
160 Ib. x 16 oz. per Ib. 
250 yd. lergth 
If the draft is, say 12, the 160 lb. of material when 
delivered in the form of a single sliver will be— 
250 yards x 12 draft = 3,000 yd. 
Then— 
160 Ib. x 16 oz. per Ib. 

3,000 yd. of sliver 

The operation of drawing is conducted as in the 
spread-board by means of retaining or back rollers, 
gills, drawing and pressing rollers. It should be again 
pointed out that the distance between the retaining 
rollers and the drawing rollers—termed the “ reach ”’— 
should be regulated by the length of the fibres under 
treatment, and should be greater than the longest 
individual fibres, otherwise such fibres, instead of sliding 
on those already held, would obviously be broken 
. because the surface speed of the drawing rollers is much 
greater than that of the retaining rollers ; in the case 
under notice the ratio is 12 to 1. 

The best scheme yet devised for filling up this inter- 
vening space between the two pairs of rollers, and of 
providing support for the moving fibres is that of the 
above-mentioned gills. The use of gills in the machine 
is of great importance, for on the correct adaptation of 
the gills to the material in process depends the degree 
of efficiency of the machine. 


=: approximately 10 oz. per yd. 


= 0-85 of an ounce per yd. 
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As the gills move from the retaining rollers towards 
the drawing rollers in virtue of the action of suitable 
spiral or other mechanism, each group forms a compact 
sheet or field of hackle pins, and this field of pins regu- 
lates and restrains the movements of the fibres to the 
requisite extent as the latter move amongst them due 
to the pulling action of the drawing rollers. 

In this way each individual sliver in tts own set of 
pins is reduced in size, and any local defect in a sliver 
is calculated to be overshadowed or eliminated when 
the said sliver joins the remainder of the slivers at the 
“doubling plates” which are situated between the 
drawing and the delivery rollers. The result is, there- 
fore, a single sliver of greater uniformity than any of 
the constituent slivers, such sliver being smaller, equal 
to, or greater than, any of the individual sliyers from 
which it has been made accordirg to the ratio of the 
doublirgs ard draft. 

A series of drawirg frames in system as illustrated 
in Fig. 22, will provide the necessary doubling and 
drafting, ard so reduce the sliver to a suitable size for 
use in any of the following yarn-forming or spinning 
machines— 

(2) The Roving Frame which would be used to con- 
vert the sliver into a somewhat circular form, and 
simultaneously to wind this twisted sliver on to a large 
two-ended bobbin ready for the spinning frame (dry 
spinning). 

(b) The Gill Spinning Frame which is a machine by 
means of which very high-class yarns can be produced 
with a perfect system of drafting and twisting in one 
operation. 

(c) The Automatic Spinning Frame in which the 
heaviest class of cordage yarn is spun by the simplest 
and most direct method. 
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The roving frame is one of the most complicated 
groups of mechanism and one of the most perfect 
machines which is used in the whole system. Its 
function is of a multiple type, for the mechanism of 
the machine not only necessitates the use of retaining 
rollers, gills and drawing rollers to effect a draft, but 
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after the reduced sliver has been passed through the 
delivery rollers, it introduces a certain amount of twist 
to the sliver—incidentally making it somewhat circular 
in section—and finally winds the twisted sliver, termed 
“rove,” on to a large bobbin. 

The method of drafting has already been briefly 
described, hence, no recapitulation is necessary. The 
essential amount of twist for each individual sliver is 
imparted by its own spindle, an upright rod which 
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rotates rapidly, and upon which the large bobbin runs 
or rotates loosely, while attached to the top of the 
spindle is a “ flyer’ resembling an elongated inverted 
U, thus: ff. Most of these parts are clearly seen in 
Fig. 23, which represents, of course, the delivery side 
of the machine. At the other side of the machine, 
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the feed side, there is a sliver can with its sliver for 
each thread and bobbin, the bobbins being arranged 
in two rows upon discs in corresponding holes in the 
long shelf, termed the “ lifting rail,” the “ builder rail,” 
or simply the “ builder.” 

The extreme ends of the two legs of the flyer are 
bent to form or carry eyes, and into one of these eyes the 
twisted sliver is passed, while between this eye and the 
delivery rollers the sliver is centralized by passing it 
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through a guideeye. The function of the eye in the flyer 
is that of guiding or winding the rove on to the bobbin, 
and this is made possible because the bobbin itself is 
made to rise and fall between the legs of the flyer through 
a distance equal to the length of the bobbin—hence the 
necessity for the long legs of the flyer or inverted U. 
The spindles and bobbins are driven independently 
and positively by wheel gearing, and it is obvious that 
the rove must be wound on to the bobbin at the same 
rate as it is produced. Since the speed of the drawing 
and delivery rollers is constant, the delivery of the 
sliver is constant, and so is the production of rove, 
although the length of rove delivered is infinitesimally 
less than that of the sliver in virtue of the small. con- 
traction which takes place during the twisting. If the 
diameter of the rove on the bobbin always remained 
the same size, which is obviously impossible, the revo- 
lutions of the bobbin would be constant. But every 
layer of rove which is wound on to the bobbin by the 
joint action of the rotating spindle, the rotating bobbin, 
and the vertical movement of the bobbin on the builder, 
adds for each vertical movement, up or down, one more 
layer of rove to the partially-filled or empty bobbin, 
and thus increases the diameter of the combined bobbin 
and rove. Hence it is necessary to impart what may 
be termed an intermittent and variable motion to the 
bobbin ; this is done by an exceptionally unique and 
intricate group of mechanical parts termed the “ dif- 
ferential motion.” The function of the differential 
motion is to alter the speed of the bobbin after each 
complete layer of rove has been wound on to it, because 
it will be clear that when the direction of the builder 
is changed, the winding of the rove is performed on a 
diameter which is greater than the last by approxi- 
mately twice the diameter of the rove. The discs 
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upon which the bobbins rest are provided with two 
vertical pins which enter two of the holes in the flange 
of the bobbin, seen clearly in the empty bobbins near 
the frame, and by means of which the bobbins are 
driven at the desired speed. Accurate adjustment of 
the parts is necessary, and a lengthy description with 
numerous line drawings are essential to a clear under- 
standing of this ingenious mechanism. ! 

SPINNING.—The bobbins filled with rove yarn, as 
illustrated in Fig, 23, are ready to be removed or 
“ doffed,’’ as the operation is technically called, pre- 
paratory to being taken to some type of spinning frame 
where a further extension or “ draft” of the yarn takes 
place; and simultaneously the finished product of the 
desired thickness or “ count” is wound upon a much 
smaller two-ended bobbin. 

A large-used type of dry spinning frame is illustrated 
in Fig. 24, and this type of machine is usually employed 
for spinning yarns the “counts’”’ or “sizes” of which 
are represented by the numerals 3 to 16. Yarns which 
happen to be of lower or higher count than these limits 
are produced on other similar or different type of 
machine. 

In Fig. 24 the large rove bobbins are seen distinctly 
on projecting pins—termed a creel—at the top of the 
machine. Each rove from its bobbin, which can rotate 
freely on its peg, is passed between retaining rollers, 
and over what is known as a “ breast-plate,” through 
the contracted groove of a “tin conductor,” between 
a pair of drawing rollers, through a slot in the 

2 Readers who are sufficiently interested in this and several 
other machines which are briefly described in this work, might 
consult the following works of the Authors, which are at present 
appearing serially, and which will be published in book form 


when completed: ‘Jute and Jute Spinning’: The Textile 
Manufacturer ; “‘ Flax and Flax Spinning’”’: The Textile Recorder. 
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“ thread-plate,’”’ through an eye in one of the legs of the 
flyer, and ultimately on to the bobbin which rotates on a 
spindle upon the upper end of which the flyer is fixed. 
In “long-reach ” machines it may be necessary to use 
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DRY SPINNING FRAME 


additional rods or binders which act as auxiliary 
breast-plates. 

All the spindles on one side of the frame are indi- 
vidually driven by flat tapes or round bands from a 
driving tin cylinder situated near the floor and inside 
the frame as shown in Fig. 24, and driven direct from 
the main pulley. The flat tape or band passes partially 
round this cylinder, and then partially around a “‘ whorl” 
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or bobbin-shaped pulley of about 14 to 3 in. diameter 
on the spindle ; these whorls and tapes are seen clearly 
on the first three spindles in the illustration, and.in the 
same line as the ‘temper weights.” The latter hang 
from cords attached to the back of the “ builder” 
which imparts the up and down motion to the bobbins 
during the operation of spinning, and so enables the 
yarns to be distributed over the full length of the bobbin. 
The cord which is attached to the temper weight is 
caused to bear on the grooved flange of the bobbin, 
and by moving the cord into successive grooves or 
notches in front of the builder as the bobbin fills, a 
greater part of the groove is acted upon by the cord 
and weight, and thus the drag is increased. 

Demi-sec spinning, as the name implies, refers to a 
process between dry spinning and wet spinning. In 
the demi-sec frames a slight quantity of water is added 
to the drawn-out and partially-twisted threads as the 
latter pass from the drawing rollers to the flyers. The 
purpose of this moisture is to smooth and lay the hairs 
of fibre which would otherwise project from the main 
body of the yarn as in the case of dry-spun yarns. It 
is usual to apply this method of spinning to thread 
yarns. 

The draft necessary for converting the rove to the 
desired size or count of yarn is regulated by changing 
the value of the gearing, the wheels of which are en- 
closed in the oval covering at the end of the view in 
Fig. 24 ; near this covering is also seen the heart-shaped 
cam, lever and rod which are used for operating the 
builder. 

GILL SPINNING.—In the ordinary spinning frame the 
material supplied is from rove bobbins, but in the gill 
spinning machine, the material is supplied as a sliver 
from a sliver can, one for each spindle. The gill spinner 
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has a drawing head similar to that in a rovihg frame, 
and the spindles and flyers are usually driven by bands. 
The machine used for gill spinning might be compared 


with a roving frame with or without the winding motion 
or differential gear. 


CHAPTER VIII 


THE PREPARING AND SPINNING MACHINERY FOR MANILA 
AND OTHER HARD FIBRES 


THE method of producing yarns from the hard fibres 
involves the use of quite different machines in the pre- 
paratory processes; this departure is necessary on 
account of the nature of the material and the length 
of the raw fibre. 

The bales of raw material, Manila, Sisal, New Zea- 
land, or the like, but all from one type in general, are 
arranged in a convenient position near the feed of the 
first machine which is called a “ Hackler and Spreader,”’ 
and one type of which is illustrated in Fig. 25. The 
bales which are grouped together for this first treatment 
are chosen from different ‘‘marks’’ or grades of 
fibre in order to mix them to secure uniformity and 
to produce yarns of a given quality at the desired 
price. 

The heads of material are split up into suitable and 
uniform stricks, and when various classes are to be 
mixed it is essential that proportionate quantities should 
be drawn from the various bales in the “ batch” or 
blend, and fed proportionately and uniformly on to the 
feed sheet of the machine. The feed sheet conveys the 
stricks slowly towards and ultimately between a pair 
of retaining and feed rollers, and when the material 
emerges from these rollers it is acted upon by a series 
of large hackle pins fixed in a chain of fallers or bars. 
These pins move at twice the speed of the feed and 
retaining rollers, and this relative movement enables 
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the pins to hackle and open out the stricks. The 
partially-hackled stricks are now conveyed to a second 
chain of fallers and hackles which move at a much 
greater speed than that of the first hackles; it is here 
where most of the drawing takes place, and the material 
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HACKLER AND SPREADER 


as it leaves these hackles is in the form of a thin sheet 
of fibres which enters a pair of drawing rollers. Finally, 
the material is delivered on to the floor in the form of 
a sliver and at the opposite end of the machine. 

The bundles of sliver are conveyed to another machine, 
termed the intermediate machine, where further pro- 
cesses of equalization and drawing take place. In this, 
and in any subsequent machine of the same type, of 
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which there may be three or four, the slivers are fed 
as illustrated on the left of Fig. 26, while several lengths 
of slivers appear in the foreground. After the drawing 
and hackling operations, the sliver is delivered as 
illustrated. These processes prepare suitable slivers 
for the remainder of the operations which are somewhat 
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similar to those which are used for the soft fibres, 
although the “reach’”’ in the machines for the hard 
fibres.is very much longer than that necessary for the 
soft fibres. In the final preparing machine, the sliver 
is delivered into sliver cans which are then taken to the 
automatic spinning frame. 

AUTOMATIC SPINNING MACHINES.—A row of automatic 
spinning machines is illustrated in Fig. 27. The slivers 
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from the last drawing frame are placed at the feed, 
one sliver can with its length of sliver for each machine. 
The sliver is passed through the first conductor, situated 
about a yard above the sliver can, and then between a 
pair of feed rollers seen to the right of the machine. 
From here the sliver is deflected to the proper bell- 
mouth conductor and to the long stretch or reach of 
gill pins shown clearly in the view. On emerging from 
the gill pins, the sliver passes through a nipping die 
and thence to the enclosed flyer from which it is wound 
on to the bobbin. 

The drafting is accomplished by a series of rollers or 
pulleys which draw the fibres through the gill pins and 
the nipping die, while the twist is imparted as usual 
by the flyers which revolve at about 1,400 revolutions 
per minute. The flyers are now enclosed in a safety 
cage of about the same width as the name plate. 

The yarns thus spun are built upon large steel-ended 
bobbins which, when filled, may be conveyed direct to 
the transferring or warping machines where the yarns 
are prepared for further treatment, if and when any 
further treatment is necessary, or to the rope machines. 
Thus, if the yarns are to be made up into a tarred 
rope, it is necessary to prepare them into a suitable 
form for the tarring operation. This usually takes the 
form of a warp, and such warps are most satisfactorily 
made on a warping mill or winding reel. It is usual 
to run twelve threads from twelve bobbins and to make 
the warp a suitable size by continuing the operation of 
warping in the same way as is done for warps which 
are to be woven in a loom. 

The warp is then passed through a tarring machine 
in which the tar, usually Russian or Swedish, is kept 
warm during the operation. After the necessary amount 
of tar has been applied, it is usual to store the warps 
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of yarn for a lengthened period, say up to six months, 
to condition them. The individual yarns from these 
warps are then rewound on to twelve large bobbins in 
what is known as a 12-bobbin vertical spindle-winding 
machine, 


CHAPTER IX 
TWINES, CORDS AND LINES 


THERE are many instances in which yarns made by the 
foregoing operations are incorporated in twines, cords 
and ropes, while, on the other hand, special types of 
machinery are utilized to manufacture certain grades 
of such goods with an entirely different system of 
machinery. It is in connection with the latter branch 
that this chapter will for the most part treat, but, 
before dealing with these machines for specific purposes, 
we might just say that there are huge quantities of 
yarn spun by the methods already described, and the 
single yarn so spun is then twisted so that the resulting 
compound may contain two single threads twisted 
together, or any other greater number twisted either 
in one operation, or two or more separate operations, 
to obtain the desired type of cordage. In many cases 
the yarns have to be bleached before they are twisted, 
and F.g. 28 illustrates the drying of bleached yarns. 
The terms twine, cord and rope all indicate to the 
textile technologist a multiple structure, that is, an 
article in which two or more single threads are united 
by the process known as doubling, folding or twisting. 
Thus, in the manufacture of twines, of which there 
is a great variety, the process is a comparatively simple 
one. A number of bobbins are arranged on pins in a 
creel somewhat similarly to those illustrated in the 
spinning frame in Fig, 24. The requisite yarns, from 
2, 3,4... n bobbins, for the type of twine in pro- 
cess are led from the bobbins through an eye or guide 
or through a “ register plate,” then between a pair of 
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drawing rollers, and thence to the flyer and spindle as 
in the spinning operation. As the spindle and fiyer 
rotate, the group of single yarns are drawn through the 
guide or eye, or through the register plate by the drawing 
rollers, and the necessary amount of twist applied 
before the finished product is wound on to the bobbin. 
The amount of twist, or the technical term ‘“ twist 
per inch,” is fixed by the speed of the spindle and the 
delivery of the yarn by the drawing rollers. In other 
words we have— 

revs. per min. of spindle —_ the number of turns per 
delivery of twine inin. per min. in. or the twist per in. 

There is this difference between spinning and doubling 
or twisting; when a thread breaks in spinning, the 
supply of yarn to the bobbin ceases, and the production 
from that spindle stops until the broken thread is 
repaired ; on the other hand, when two or more threads 
are being twisted together and wound on to a bobbin, ‘ 
it is evident that if one thread breaks the supply is not 
stopped entirely, but the product is defective because 
it is short of that yarn. In order to prevent the pro- 
duction of faulty goods and to minimize waste, it is a 
common practice to introduce delicate mechanical parts 
to such frames, the function of which parts is to stop 
the delivery of yarn to any spindle in connection with 
which any of the constituent threads are broken. A 
frame so fitted is said to have an “ Automatic Thread 
Stop Motion.” 

In many cases the twines made by the above process 
are taken to another machine in which a number of 
bobbins are again arranged on pins, the twines passed 
under rollers and immersed in polishing mixtures of 
starch or size contained in troughs or boxes. A quantity 
of the size adheres to the twines as they pass through 
it, and revolving brushes are used to remove the excess 
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of size and to clean the twines. These operations are 
repeated a few times and ultimately the twines so 
starched, cleaned and polished are led over drying 
cylinders in front of which are placed rollers covered 
with suitable material, usually coir yarns. These rollers 
rotate at a high speed, and sometimes wax is applied 
to the coir yarn-covered rollers, so that the twines are 
dried, polished and finished simultaneously before they 
leave the hot cylindeis to be wound on to a second set 
of empty bobbins. This machine is usually termed a 
“bobbin to bobbin polishing machine,” and the bobbins 
upon which the twine is finally wound are frictionally 
driven because the delivery of twine is constant. In 
this way the requisite finish or polish is applied to the 
surface of the twine, and this gives the twine the smart 
appearance which makes it quite attractive. 

In the operation of twisting single yarns, that is, in 
the roving frame and in the spinning frame, it is usual 
to impart what is known as a “right twist.’’ Thus, 
if one looks down on a spinning or roving spindle and 
the direction of rotation is clockwise, then the twist 
imparted is right hand. On the other hand, if, when 
viewed from the same position, the spindle rotates 
counter-clockwise, the definition is ‘‘reverse’’ or left-hand 
twist. When two single threads of right-hand twist 
are combined in twisting as in the formation of the 
above-mentioned twines, it is usual for the doubling 
or twisting spindles to rotate counter-clockwise. This 
is done for practical reasons which need not be discussed 
here, but, although this is the usual way, there are 
cases in the twisting of textile threads where two right- 
hand twists are combined with the same direction of 
twist. Some such definition as the above will help 
considerably to elmcidate the structure of more 
complicated multiple-twist cords. 
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Corps.—In the manufacture of cords, three or more 
twines are combined. Thus, if three twines, each of 
reverse or left-hand twist and made from two single 
yarns of right-hand twist, are combined together by a 
further process of twisting, it is usual to apply a right- 
hand twist to these three two-ply twines. When treated 
in this way, the finished article is termed a cord which 
is “cable laid.” And, in general, in the twisting of 
such cords, each successive twisting operation is in the 
opposite direction to that which immediately preceded 
it. 

Whip-cords, fishing lines and window-blind cords are 
typical of this structure which, in general, involves the 
use of complicated machinery or else a long rope walk. 
The single yarns are first made into twines and finished 
as already described ; afterwards the necessary number 
of twines to form the cable-laid cord are united. 

The operation is a costly one when compared with 
the simpler process of twine making, but the cable-laid 
cord is a much more handsome product than the twine, 
and is admirably adapted for purposes where a smart 
compact and ornamental structure is desired or necessary. 

Box CorD.—Box cord is a very simple form of cordage, 
the method of manufacture being quite different from 
that of the foregoing laid cords. In the box-cord pro- 
cess there are two distinct groups of twisting operations 
conducted simultaneously. The single threads, of which 
there may be from two to eight, receive the necessary 
additional twist by a corresponding number of flyers 
which differ in shape, however, from the ones in roving 
and ordinary spinning in that they are known as en- 
closed flyers. While these individual threads are being 
twisted, the several yarns converge towards, and pass 
direct to, the eye of another enclosed flyer which com- 
pletes the process by twisting the component threads 
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in the opposite direction to that imparted to the single 
threads by the two to eight different flyers. It should 
be mentioned that the building of the completed box- 
cord on the bobbin is accomplished by suitable 
mechanism attached to the flyer. 

The machine is comparatively simple, and the atten- 
dants need little experience beyond that of detecting 
broken threads and repairing them. It need hardly 
be pointed out that the omission of a thread from the 
requisite number in the group for the finished cord is a 
fault the prevention of which constitutes one of the 
chief duties of the attendant. The finished product is 
termed two-ply, ,three-ply, . . . eight-ply box-cord 
according to the number of single yarns which are 
utilized. Practically all clasess of fibre are used in the 
manufacture of these goods, and this method of twisting 
is largely adopted for the making up of comparatively 
light cords from fairly heavy sizes of yarn. The pro- 
duct is used extensively for tying boxes and large 
packages and thus serves the purpose of a light rope 
which is a more expensive article. 

PLAITING OR BRAIDING.—Special classes of lines and 
cords are now made on a machine of an ingenious design. 
One of the advantages of this machine is the fact that 
great lengths of line can be made; indeed, there is 
practically no limit to the length which may be made 
beyond that of the difficulty of handling the huge size 
of the finished product. 

The machine, which is complicated.and costly in its 
upkeep, is used extensively for the production of log 
lines, sash cords, and a large variety of blind cords. 
The requisite number of threads for the cord are wound 
on a suitable number of bobbins, and the latter are 
placed in carriers in the machine. The yarns or twines 
are passed over or across each other in such a way 
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that they are locked in position and in the well-known 
plaited form which is characteristic of this class of goods. 
This scheme of interlocking is formed by an even number 
of groups of threads, usually eight or more, and the 
movements of these groups, or rather the bobbins which 
contain them, are practically identical with the familiar 
“ grand-chain ’’ in circle dances practised by children 
and also by grown-up persons. Alternate bobbins move 
sinuously round a circle in one direction, while the 
remaining alternate bobbins move similarly in the 
opposite direction. Each bobbin passes those in the 
other group first on the left and then on the night of a 
circle whose path is the centre of the two sinuous paths 
described by the two sets of bobbins. 

The continuous movements of the two sets of 
bobbins in each machine form the elegant cord which, 
when plaited, passes through a guide eye in the centre 
of the circle but in a higher plane. From this eye the 
cord rises to a pair of hauling-winch pulleys around 
which it passes a few times forming the figure 8. 
Finally, the cord passes between a pair of delivery 
rollers into a large box at the back of the machine. 
The hauling-winch pulleys and the drawing rollers, 
which combined give the necessary firmness, are driven 
positively and accurately so that their surface speeds 
may coincide with the amount of cord which is formed 
at the guide eye. 


CHAPTER X 
ROPES AND ROPE MAKING; YARN NUMBERING 


A CONSIDERABLE quantity of the smaller-sized ropes are 
now made on what are termed “house machines.” 
These machines perform the same function as those in 
the rope-walk but they occupy a much smaller space ; 
they are adapted to deal with a great range of sizes 
although, in general, it is not necessary to use one 
machine for a large range of work; there is such a 
variety of ropes in use thac in a well-equipped rope 
works it is possible to keep each machine almost con- 
stantly on ropes within a small range of size. These 
remarks refer, as indicated, to ropes which come within 
the limit of, say 2 to 3 in. in circumference. In the 
manufacture of the larger sizes of ropes, it is usual to 
use two distinct machines, one termed the “ strander,” 
and the other the “ closer,’ and, although the house- 
machine made ropes are often considered inferior to 
those made in the rope-walk, many of the objections 
urged against the untarred ropes made in the house- 
machine are more imaginary than real. 

Fig. 29 is illustrative of a number of machines of a 
tvpe used for the making of ropes in which twelve to 
forty-five threads may be combined in one operation 
during the manufacture of a three-strand or a four- 
strand rope. The bobbins are placed in creel flyers of 
which there may be three or four according as the rope 
is to be a three-strand or a four-strand one. The creel 
flyers are composed of two parts, one of which carries 
the bobbins, and the other carries the hauling and 
twisting gear. All the three or the four strands are 
made at the same time ; when formed, they leave their 
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respective flyers and converge towards the top and the 
die or central tube where they are formed into a rope 
by the proper degree of twist according to the purpose 
for which the rope is to be used. Finally, the finished 





spat, th Sed heel Galle a ERD tat aI eae, yg ne BE mes! 


By permission of the Edinburgh Ropere Co. 
Fic. 29 


ROPE-MAKING (HOUSE MACHINES) 


rope is drawn forward by a series of hauling pulleys 
which also conduct the rope to the winding-on reel or 
bobbin, and by suitable mechanism the rope is wound 
into a temperary form of coil. As the bobbins are 
filled with rope they are removed from the machine 
and conveyed to special coiling machines where they 
are measured when necessary as they are made up into 
coils suitable for the particular purposes desired. A 
common length of coil is 120 fathoms, 

Although the various house machines represent the 
latest developments in the art of stranding and closing 
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—the two essential operations of rope making—a modern 
rope and cordage works is provided not only with the 
various machines which have been illustrated and des- 
cribed, but also with a well-equipped rope-walk so that 
the products may include a great variety of cordage 
from the finest lines to the mammoth ropes for ships, 
steamers, harbours and heavy hauling purposes generally. 

The combination of the house machines and the 
modern rope-walk makes present arrangements very 
complete when compared with the old type of rope- 
walk, but the apparatus employed in these old rope- 
walk machines embodies all the principles of construction 
which are present in the new machines for the same 
class of work. 

Rope-walks are, naturally, long, narrow buildings 
because the full length of the rope is in one stretch. 

The work which is conducted in such places and the 
type of building is admirably portrayed in the first 
three verses of Longfellow’s poem— 


THE ROPE-WALK. 


In that building long and low, 
With its windows all a row, 

Like the port-holes of a hulk, 
Human spiders spin and spin, 
Backward down their threads so thin, 

Dropping, each, a hempen hulk. 


At the end an open door; 

Squares of sunshine on the floor 
Light the long and dusky lane; 

And the whirling of the wheel, 

Dull and drowsy, makes me feel 
All its spokes are in my brain. 


As the spinners to the end 
Downward go and re-ascend, 

Gleam the long threads in the sun; 
While within this brain of mine 
Cobwebs brighter and more fine 

By the busy wheel are spun, 
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At the top of the rope-walk is a stand or bank which 
contains the bobbins of yarn, and this yarn may be 
dry or tarred according to requirements. The bobbins 
are arranged on pins and the necessary number of yarns 
for each strand are drawn from the bobbins and passed, 
-in their proper order for ensuring a uniform strand, 
through a number of holes in a “ register plate ’’ immedi- 
ately behind the machine. In a modern machine any 
number of strands up to six can be formed at the same 
time, and hence there will be six register plates for the 
yarns. For the larger-sized ropes only one strand can 
be drawn out in one operation. 

A machine termed a “ traveller,” is employed to 
draw out the strands, and this machine is provided 
with a series of hooks as well as a central spindle. 
The strands may be attached as required either to 
the hooks or to the spindle. A rope-driving gear causes 
this traveller to move on rails down the walk and 
for the distance required, and it will be evident that 
as the traveller recedes from the bank it will draw 
the groups of threads from the bobbins and through 
the register plates ; at the same time the several hooks 
are caused to rotate, and thus each strand is twisted 
and hauled simultaneously. 

When the traveller has moved backwards or down- 
wards for the necessary distance to form the length of 
strand, the strands are removed from the hooks and 
attached to suitable supports until a sufficient number 
has been made for closing or laying-up. 

To form the strands into a rope, it is essential to use 
a fixed or stationary machine along with the traveller and 
atop-cart. Thestationary machine is substantially built, 
and, inter alia, is provided with a central spindle around 
which are grouped a set of hooks—usually in sections 


of two circles. Two wheels on the central spindle 
8—~(1465F) 12pp. 
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drive a number of pinions, one behind each hook, the 

ratio of one wheel to half the pinions is 34 to 16, while 

the ratio of the other wheel to the other half of the 

pinions is 54 to 11. Thus, the revolutions may be— 
1to 1 when the strand is on the central spindle, 

34 to 16 or approx. 2 to 1 when on large hooks, and 

54 to 11 _s,, » 5 to 1 when on small hooks. 

When the necessary strands to form the rope are 
stretched between the stationary machine and the 
traveller, an extra amount of twist is imparted to each 
strand, an operation which is termed “ hardening the 
strand” ; the amount of twist can be judged only by 
past experience, although it is common to give instruc- 
tions in the words “harden so many fathoms’’; at 
other times the strands are hardened until the threads 
form a desired angle. In all cases the strands should 
be twisted equally so that the same tensile stress is on 
each strand. After this twist has been applied, all the 
strands are placed either on one of the hooks or on the 
central spindle of the traveller. A top-shaped block is 
put into position inside the three strands—this top is 
in full view in Fig. 30, which, by the way, illustrates 
the laying ot a 28-in. circumference four-strand hawser 
with a central core—and the machines started for a 
few revolutions. When the first make of the rope is 
formed, the top is brought back to its proper place, a 
few pieces of rope, termed tails, are placed round the 
newly-formed portion of the rope, and these may be 
collected and held in position by a bar as shown; one 
of these tails was removed when the photograph was 
taken in order to show the finished part of the rope 
between the top-cart and the traveller. The traveller 
is now braked to keep the rope taut while the rope- 
maker lays the strands, the hooks of the stationary 
machine at the top of the walk as well as the hooks on 
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the traveller being rotated meanwhile at a speed which 
is suitable for the make or lay of the rope. The hooks in 
the two machines rotate relatively about 7 to 9 01 7to 11. 

When a hawser or cable-laid rope or a “ trawl warp ”’ 
is desired, the formed ropes are again placed in position, 





Fic. 30 
LAYING OF A FOUR-STRAND CABLE-LAID ROPE IN 
THE ROPE-WALK 


and the whole routine repeated, while if the warp is to 
consist of more than three strands, a heart must be 
inserted, as exemplified in Fig. 30, upon which to lay 
or build the strands. It will be understood that the 
view in Fig. 30 is the interior of “a rope-walk,” and that 
the operative is looking towards the top of the walk 
where the stationary machine is situated. 

After the laying is completed, the finished rope must 
be made into a coil ready for transportation. The 
coiling machines are often in close proximity to the 
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house machine or the rope-walk, and for the coiling 
of such ropes as that illustrated in Fig. 30, it is obvious 
that the machine must be of substantial build. When 
such a large rope is complete and ready for despatch, 
it resembles the 18-in. circumference mooring rope in 
Fig. 31; this rope was 90 fathoms long and two tons 





Fic. 31 

VIEWS OF LARGE AND MEDIUM-SIZED COILS OF ROPE 
weight, and was coiled in about ten minutes by a 
machine specially designed for the purpose. 

Rope driving has practically revolutionized the con- 
struction of modern mills since ropes are used not only 
as a direct drive from the rope pulley on the engine or 
motor shaft, but at many intermediate places, and have 
replaced many installations of wheel-gearing. These 
mill-driving ropes, which are invariably from 1} to 2 in. 
in diameter, are made extensively of cotton, hemp or 
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manila, In exceptional cases more than forty such ropes 
are used on the same pulley. The frontispiece illustrates 
a rope drive in which seven ropes each of 1? in. diameter, 
are utilized on the shaft of a motor for conveying the 
motion to a mill shaft seen in the distance. Other 
ropes are seen in the next rope alley. Somewhat 
similar ropes, but of a smaller diameter, are used for 
hauling in the baling press illustrated in Fig. 15. ° 

There are several methods of numbering yarns, most 
of which involve a direct relation between the weight and 
length. Thus, to quote six of the most widely-practised 
methods in the textile industry we have 

Silk: count no.=the no. of hanks of 840 yards each in 1 Ib. 


Cotton:,, 99 = 29) a? a3 93 840 a? 39 CF 1 o3 
Wool: 9? a? = 3? 9” skeins a9 256 o? 33 a3 1 fF) 
Worsted:, = , , hanks,, 560 , , 4 1,, 
Linen: ry) n= ‘¥) 3? leas F) 300 ” ” o2 1 a 
Jute: ,,  ,, =the weight in lbs. of 14,400 yards 


Hemp is sometimes reckoned according to the linen 
system and sometimes by the jute system. 

An entirely different method of counting or number- 
ing obtains in regard to ropes. The system of yarn 
numbering for ropes depends upon the number of single 
yarns or threads required to make one strand of a 3-in. 
3-strand rope. Thus, if 25 yarns are required to 
form such a strand, the yarn is 25’s, while if 30 yarns 
were required for the same thickness of strand, the 
yarn would be 30’s, and so on. The tube through 
which the yarns are drawn is nearly half an inch bore. 

If the yarn number is multiplied by 5, the product 
represents the number of yards of yarn in 1 lb. Thus, 
in the above 25’s yarn there are 

25’s x § = 125 yd., or 375 ft. per Ib. 

Ropes are usually designated by their circumferences 
in inches, and also by the number of strands neglecting 
the heart if such is required. 
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CHAPTER XI 
MARKETING 


It is essential in modern times that goods which are 
placed on the market should be as attractive as it is 
possible to make them, and cordage forms no exception 
to this rule. The acme of attraction may be said to 
have been reached when a sale is effected more from 
appearance than from any immediate want, and this 
is the ideal to be aimed at. No detail which will make 
the goods attractive or memorable should be omitted. 
Carelessly made-up goods are quickly noticed, and how- 
ever high may be the quality of the article, an indifferent 
make-up creates an unfavourable impression which is 
difficult. to remove. 

Little things, insignificant in themselves, often form 
the nucleus of great undertakings. Mnemonic titles, 
trade names, distinctive labels and the like are all 
adopted to safeguard the interests of the maker, to 
guarantee his products, to spread his fame, and to keep 
his goods constantly in the mind’s eye of the purchaser. 

Whilst no great effort is necessary to parcel up small 
articles in an attractive form, it seems hardly possible 
to deal with bulky articles with the same degree of 
success, Nevertheless, several of these heavy and un- 
handy articles are elegantly made up as is emphasized 
by the coils in Fig. 31. This is the usual way of making 
up ropes, and the size of the coil depends partly upon 
the length of the rope, partly upon the use to which 
it is to be put, and partly upon the thickness. If the 
ropes are to be cut up into definite lengths, the coil 
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will be a multiple of that length ; if otherwise, a common 
length of rope is 120 fathoms as already stated. 

The smaller coils, and the better grades of larger 
coils, are often enclosed in paper, while the larger ones 
are covered with wrappers of suitable texture to ensure 
the arrival of the ropes in good condition at their 
destination. The coils themselves are securely bound 
as exemplified in Fig. 31 to prevent the displacement 
of the structure during transit or handling, and, in 
addition, many of these large and valuable ropes are 
entirely covered by a cheap rope binding. 

A large quantity of ropes, cords and twines are made 
into hanks or “ rands,’’ as they are termed, on a special 
machine. For short lengths this method of making up 
is very compact, very neat and very convenient for 
marketing. 

Binder twine is first made up into standard size balls 
which must fit the boxes on the reaping and binding 
machines ; afterwards they are packed in bales ready 
for despatch. 

Other varieties of twine are made up in the same shape 
of balls as above, but the sizes of the balls depend upon 
many circumstances. Large quantities for the retail 
trade are made up into convenient sizes to suit the 
twine boxes, and again many are made to a specified 
weight. 

It will thus be seen that a series of balling machines 
will be required to deal with the making up of the 
twine in this form. These machines make neat and 
attractive-looking balls, the weight of which may vary 
from 2 oz. to 28 Ib. each. 

The mechanism by means of which the yarn is built 
up into balls is at once elegant and ingenious, and the 
made-up ball is quite satisfactory if when commencing 
to use the twine, the end is withdrawn from the right 


110 CORDAGE AND CORDAGE HEMP AND FIBRES 


end of the ball. A ticket with the words “ pull out this 
end ”’ is often attached as a guide. If the twine is drawn 
from the wrong end of a ball, the continual difficulty 
experienced in withdrawing the twine will be always re- 
membered ; on the other hand, if the twine is drawn 
out at the proper end, the correct running of the twine 
will enable the attendant to complete his parcel tying 
with the minimum of trouble and time, and enable him 
to give attention to other work in hand. 

This inconvenience is obviated by a comparatively 
recent introduction in winding which makes an elegant 
cylindrical structure termed a roll. This popular and 
efficient mechanism is the Universal Winding Machine, 
the various makes of which enable rolls of from 2 oz. 
to 72 lb, to be made perfectly. The rolls are so attrac- 
tive, compact, economical and easily handled that one 
would not be surprised to see a much more extended 
application of this useful form of package. 

For shops and similar places, the smaller balls and 
rolls are made up in paper parcels of about 12 Ib. each. 
The larger balls and rolls may be made up separately 
or in convenient numbers. Sewing threads and yarns 
may be made up in small balls, but a more common and 
neater arrangement is to make them up on reels or in 
rolls. Neatness, facility for use, and suitability for 
intended purposes are the main points to be cultivated 
in order to secure and retain business. 
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By R. A. Wrrry, F.S.A.A. : . . Net 
How to Choose Your Career 

By W. LesLiz Ivey, M.C. : ‘ ‘ . Net 
How to Secure a Good Job 

By W. LESLI£ Ivry, M.C. : , : - Net 


CIVIL SERVICE 


Civil Service Arithmetic Tests 


By P. J. VARLEY-TIPTON : ee . Net 
Civil Service Essay writings 

By W. J. Appis, M.A... : . . Net 
Civil Service Guide 

By A. J. LAwForD JONES ‘ . Net 
Civil Service Practice in Précis Writing 

Edited by ARTHUR REYNOLDS, M.A. (Oxon) . Net 


Copying Manuscript, Orthography, Hand- 
writing, etc. 


By A. J. LAwrorp JONES : : ‘ » Net 
Elementary Précis Writing 
By WALTER SHAWCROSS, B.A, . ; . Net 


Guide to Indexing and Précis Writing 
By W. J. WEsTON, M.A., B.Sc., and E. BowKER Net 


Indexing and Précis Writing 
By A. J. Lawrorp JONES : ; : » Net 
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PRICE 
3/6 
3/6 
3/6 


3/6 
3/6 
3/6 
3/6 
3/6 
3/6 


2/6 
2/6 
2/6 


2/6 


3/6 
2/- 
2/~ 
2/6 


COMMERCE, ETC. & 


Commerce for Commercial and Secondary 
Schools 


By A, J. FAvELL, B.Se.(Econ.), A.C.LS. . e , 
Commerce, Stage I 
By A. JAMEs, F.F.T.Com., F.R.Econ.S.  . ‘ ‘ 
Commercial Handwriting and Corre- 
spondence : ; : : ; . Net 


Commetcial Practice 
By ALFRED SCHOFIELD, B.Sc. (Econ.) . - Net 


Elements of Commerce 


By F. Hrywoop, A.C.IS. ‘ ; : ~ Net 
How to Study for Examinations 

By D. Cooper : ; s . ;. 
Manual of Business Training ; : . Net 
Modern Business and Its Methods 

By W. CAMPBELL, Chartered Secretary j - Net 
Popular Guide to Journalism 

By A. KINGSTON . ‘ . Net 
Practical Journalism and Newspaper sas 

By A. BAKER, M.J.I., and E. A. Cope. Net 
Principles and Practice of Commerce 

By JAMES STEPHENSON, M.A., M.Com., D.Sc. . Net 


Principles of Business 
By JAMES STEPHENSON, M.A., M.Com., D.Sc. 
Part I, Net 2/6; . . Part Il, Net 
Questions and Aaeuers on Business Practice 
By E. J. Hammonp, A.C.LS., ALAA. . * . Net 


Routine of Commerce 
By ALFRED SCHOFIELD, B.Sc.(Econ.) ‘ - Net 
Short Story Writing and Free Lance 
Journalism 


By SypNEY A. MOSELEY . ‘ : . Net 
Theory and Practice of Garters 

Edited by F. Hereis, F.C.LS. A : . Net 
Traders and Trading 

By W. J. WESTON, M.A., B.Sc. ; ° - Net 
Wholesale and Retail peage 

By W. CAMPBELL . ‘ ° . . Net 
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PRICE 


3/6 
2/6 
2/6 
3/6 
4/~- 


2/—- 
4/- 


6 
2/6 
3/6 


8/6 


3/6 
o/- 


4/- 


7/6 
7/6 
2/6 


3/- 


-@ ENGLISH AND COMMERCIAL 


CORRESPONDENCE 

Business Letters in English 

By W. J. Weston, M.A., B.Se. ‘ ; . Net 
Commerce and Correspondence 

By E. H. Grout, B.Sc.(Econ.) ; é . Net 
Commercial Correspondence and Commercial 

English. ~ © «6  « Net 

Commercial Dictionary. : .  . Net 
Correspondence of Commerce, The 

By A. Rispon PAatmer, B.Sc., B.A. ; » Net 
Dictionary of Correct English, A 

By M. A. Ping, M.A. ; . Net 


English and Commercial Correspondence 
By H. NAGAoKA and D. THEOPHILUS, B.A. 
English Composition and Business 
Correspondence 
By J. F. Davis, D.Lit., M.A., LL.B. (Lond.) . Net 
English Exercises. A Book of pomonyms 
By B. 8S. BARRETT : , 


English for Commercial Students 


By H. W. HovucHToNn ‘ . Net 
English Grammar and Composition 

By W. J. WESTON, M.A., B.Sc. (Lond.) . . Net 
English Mercantile Correspondence . Net 
Guide to Commercial Correspondence 

By W. J. Weston, M.A., B.Sc. (Lond.) . : 
How to Teach Commercial paeHen 

By WALTER SHAWCROsS, B.A. ‘ . Net 
Manual of Commercial English 

By WALTER SHAwcRoss, B.A. Net 


Manual of Punctuation. By W. D. Wessra 


New Era Spelling Manual 
By H. J. BOWER .. ; ; ; 
Pocket English Dictionary _ Net 
Principles and Practice of Commercial Corre- 
spondence. By J. STEPHENSON, M.A., M.Com. Net 
Punctuation as a Means of ranreeson 


By A. E. Lovety, M.A. . . Net 
Synonyms and Antonyms, Pitman’ s Book of 
Net 
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PRICE 
3/6 
5/- 


3/6 
1/6 


4/- 
2/6 
3/6 


2/- 
3/6 
2/6 


4/6 
3/6 


2/6 
3/6 


3/6 
1/- 


2/6 
1/6 


7/6 
1/- 
2/6 


GEOGRAPHY AND HISTORY 


PRICE 
Commercial Atlas of the World .  . Nee 5/- 
Commercial Geography of the British Empire 
Abroad and Foreign Countries . . Net 3/- 
Commercial een of the British 
Isles , . Net 2/6 


Commercial Seaieanie of the World . Net 4/6 
Commercial History 


By J. R. V. MARCHANT, M.A. ‘ : . Net 5/6 
Economic Geography 

By John McFar.ane, M.A., M.Com. ; . Net 10/6 
Economic Geography, The erinciples of 

By R. N. RupMosE Brown . . Net 7/6 
Economic Resources of the Empire 

Edited by T. Worswick, O.B.E., M.Sc. . . Net 5§/- 
Elements of Commercial Geography 

By C. H. Grant, M.Sc., F.R.Met.Soc. : . Net 2/- 
Elements of Commercial History 

By Frep Hatt, M.A., B.Com., F.C.1.S. . . Net 2/- 
Geography of Commerce, The 

By W. P. Rurrer, M.Com. . : : - Net 5/- 


History of Commerce, The 
By T. G. WiLtiaMs, M.A., F.R.Hist.S.,F.R.Econ.8. Net 5/- 


Main Currents of Social and Industrial Change, 
1870-1924 


By T. G. WILLIAMS, M.A. d . : . Net 5/- 
Outlines of the Economic History of masiand 

By H. O. MEREDITH, M.A.,M.Com. . : Net 7/6 
Principles of Commercial History 

By J. STEPHENSON, M.A., M.Com., D.Sc. . Net 7/6 
Rise of British Commerce, The 

By K. G. Lewis, B.A., and N. BRANTON ‘ . 8/6 
Statistical Atlas of the World, A 

By J. STEPHENSON, M.A., M.Com., D.Sc. . Net 7/6 
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ECONOMICS 


Dictionary of Economic and Banking Terms 
By W. J. Wuston, M.A., B.Sc., and A. Crew . Net 


Economics Educator 


Edited by J. H. Jones, M.A. Three Vols. . Net 
Economics for Business Men 

By W. J. WESTON, M.A., B.Sc. ; ; . Net 
-Economics for Everyman 

By J. K. LE RossiGNo. : ; . Net 
Economics of Private EMIEEDENGS The 

By J. H. Jones, M.A. . ‘ . Net 
Economics of Instalment Trading ‘and Hire 

Purchase. By W. F. Crick. . Net 


Economics of the Manufacturing Business 
By W. A. Stewart JONES, F.C.W.A., F.S.S. 


Economics : peanerpiee and zroblems 


By L. D. Epi ‘ i . Net 
Elements of Political Economy. 

By H. HAtt, B.A. ‘ , . Net 
Exercises in Economies 

By A. PLummMer, M.Sc. (Econ.), M.A., LL.D. . Net 
Guide to Political Economy 

By F. H. Spencer, D.Sc., LL.B. : : . Net 
Industrial Combination in England 

By P. FirzGEra.p, D.Sc.(Econ.) ; ‘ . Net 


Introduction to Business Economics 
By J. STEPHENSON, M.A., M.Com., D.Sc. 


Outlines of Central Government 
By Joun J. CLarKE, M.A., F.S.S.. : Net 
Outlines of Industrial and Social Economics 


By Joun J. aca aaa F.S.S., and JAmsEs E. PRATT, 
A.C.LS. . . Net 


Outlines of Local Government of the United 
Kingdom (and the Irish Free orate) 


By JoHn J. CLARKE, M.A., FSS. . . Net 
Plain Economics 

By JoHN LEs, M.A., M.Com.Sc. : 4 . Net 
Road to Plenty, The 

By W. T. Foster and W. CATCHINGS - . Net 
Substance of Economics, The 

By H. A. SILverRMAN, B.A. (Econ.) . ‘ - Net 
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PRICE 
5/- 
63/- 
3/6 
5/- 
7/6 
5/- 
3/6 
15/- 
2/- 
2/- 
3/6 
10/6 
3/6 


5/~ 


1/6 


3/6 
3/6 
6/- 


BANKING AND FINANCE 


Answers to Questions Set at the Examina- 
tions of the Institute of Bankers 


By L. L. M. Minty, Ph.D., B.Sc., Econ., B.Coni.— 
Foreign Exchange. Part I & Part II Each Net 


Economics. Part I & Part II . + Hach Net 
English Grammar and Composition. Part I Net 
F Part II . Net 


Banker as a Lender, The 
By F. E. STBEELE . ‘ : ‘ : . Net 


Bankers’ Advances 
By F. R. Steap. Edited by Sir JoHN PaGcet, K.C, Net 


Bankers’ Advances penne! Produce 


By A. Wiiiiams, A.I.B. Net 

Bankers and the Property Statutes of 1925 
and 1926. By R. W Jonzss ; Net 

Bankers’ Credits ; 

By W. F. SPALDING . . Net 
Bankers’ Securities Against Advances 

By LAWRENCE A. Foae, Cert. A.I.B. ; . Net 
Bankers’ Clearing House, eae 

By P. W. MatTHEws ‘ : . Net 
Bankers’ Tests 

By F. R. STeapD F ‘ . Net 
Bank Organization, Management, etc. 

By J. F. Davis, M.A., D.Lit., LL.B. (Lond.) . Net 
Bills of Exchange Act, 1882, The 

By M. H. Mearag, B.Com. ‘ 5 ~ Net 


Bills of Exchange Acts, A Practical Exam- 
ination of the 


By C. H. FENNELL : : : . Net 
Cheques. By C. F. HANNAFORD ; ; . Net 
Dictionary of Banking 

By W. THOMSON and LLOYD CHRISTIAN . . Net 


Dictionary of Banking Terms in Three 
Languages, hEngist -French- Corey) 
By L. HERENDI : Net 
Dictionary of the World’ S Currencies and 
Foreign Exchanges 
By W. F. SPALDING ; » Net 
Eastern Exchange, Currency, and Finance 
By W. F. SPALDING , ; ; » Net 
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PRICE 


10/6 
6/- 
7/6 

10/6 
6/- 
6/- 


7/6 
6/- 


21/- 


30/- 
15/- 


Banking and Finance—contd. 
PRICE 
Elements of Banking 


By J.P. GaAnpy. Net 2/- 
English Banking Administration, Au Outline of 
By JosepH Sykes, B.A. (Hons.) ; P . Net 2/6 
English Banking Methods 
By L. L. M. Minty, Ph.D., B.Sc., B.Com. . Net 15/- 
English Composition and Banking Corre- 
spondence 


By L. E. W. O. FuULLBROOK-LEGGATT, M.C., B.A. Net 5/- 


Foreign Banking Systems 
Edited by H. PARKER WILLIS and B. H. BECKHART 


Net 21/- 
Foreign Exchange and Foreign Bills in Theory 
and in Practice. py w. F. Seapine . Net 7/6 
Foreign Exchange, A Primer of 
By W. F. SPaALpInG F . Net 3/6 
Foreign Exchanges, Arithmetic and Practice 
of the. By A. G. Svaa, Cert. AI.B. . . Net 3/6 
Foreign Trade, The manne of 
By W. F. SPALDING ; , ‘ . Net 7/6 
Functions of Money, The 
By W. F. SPALDING : : ; . Net 7/6 
How to Succeed in a Bank 
By F. F. STEELE. . . - Net 3/6 
London Money Market, The 
By W. F. SPALDING : : . Net 10/6 
Money, Exchange, and Banking 
By H. T. Easton, A.I.B. : Net 6/- 
Notes on Banking and Commercial Law 
By T. Luoyp Davies. . Net 3/- 
Practical Banking 
By J. F. G. Baasuaw. Cert. A.1.B. : . Net 7/6 
Talks on Banking to Bank Clerks 
By H. E. Evans. . Net 2/6 
Theory and Practice of Finance, The 
By W. CoLttiIn Brooks . . Net 10/6 


Title Deeds Old and New 
By Francis R. STeap. : . ° . Net 5/- 
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INSURANCE 


Actuarial Science, The Elements of 


By R. E. UNDERWOOD, M.B.E., F.I.A. . . Net 
Average Clauses and Fire-Loss Apportion- 
ments. By E. H. Miynion, F.C.LI. . . Net 


Building Construction, Plan Drawing, and 
Surveying in Relation to Fire Insurance 


By D. W. Woop, M.B.E. : ; ‘ . Net 
Burglary Risks 
By E. H. Grout, B.Sc., A.C.L.I1. ‘ : Net 
Business Man’s Guide to Insurance, The 
By A. PHILPoTT. ‘ ‘ Net 


Casualty Insurance 
By C. J. CROBAUGH, M.A., and A. E. REDDING, B.S. Net 


Compound Interest, prneaDies) of 
By H. H. Epwarps : : . Net 


Credit Risks, Commercial. By G.H.Swam Net 


Dictionary of Accident Insurance 
Edited by J. B. WELSoN, LL.M., F.C.LI., F.C.LS. Net 


Fire Extinguishment and Fire Alarm Systems 


By R. NorTHwoop ; ‘ . Net 
Fire Insurance, Common Hazards of 

By W. G. KUBLER RIptey, F.C.LI1. ; . Net 
Fire Insurance, Dictionary of 

Edited by B. C. REMINGTON, F.C.LI. é - Net 
Fire Insurance, poe and piace of 

By F. GoDWINn ‘ : - Net 
Fire Insurance, The Law of 

By J. Row.att, B.A. ‘ F Net 
Fire Policy Drafting and Endorsements 

By W. C. H. DARLEY . ' ; ; . Net 
Fire Waste. By G.E. Kray. . .  . Net 
Guide to Marine Insurance 

By HENRY KEATE . P : ° : > Net 
Insurance 

By T. E. Youne, B.A., F.LA., F.R.AS. . . Net 


Insurance Office Organization and Routine 
By J. B. Werson, LL.M., RCLI, F.C.1.S., and F. H. 
SHeRnrirr, F.T.A. . ; . Net 


Insurance of Profits. " A. G. MacKEN . Net 
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PRICE 


5/- 


8/6 


6/- 
10/6 
3/6 
20/—- 


5/- 
5/- 


2/6 
5/- 


5/- 
7/6 


7'9 
2/6 


3/6 
10/6 


7/6 
5/- 


Insurance—contd. 


Insurance of Public Liability Risks 
By S. V. Kirxparricx, F.C.LI. ; : . Net 


Law and Practice as to Fidelity Guarantees 
By C. Evans and F. H. JoNnzEs , : . Net 


Law of Accident and Contingency reha 
By F. H. Jones. . Net 


Life Assurance from Proposal to Policy 
By H. Hosxina TAYLor, ened nls hes V. W. 


TYLER, F.I.A. . Net 
Life Assurance, Guide to 

By 8. G. Lxian, F.LA. . , ‘ ‘ . Net 
Marine Insurance of eoors The 

By F. W. S. Poote 4 é ; . Net 
Motor Insurance. By W.F. Topp . Net 


Pension and Superannuation Funds, Their 
Formation and Administration Explained 
By BERNARD ROBERTSON, F.1.A., and H. SAMUELS Net 


Pension, Endowment, Life Assurance, and 
Other Schemes for Commercial Companies 
By H. Dovauarty, F.C.1.1I. . : ‘ » Net 


Personal Accident, Disease, and Sickness 
Insurance, The Principles and Practice of 


By J. B. Wetson, LL.M. ; ; ‘ . Net 
Physiology and Anatomy 
By H. Garpiner, M.S., F.R.CS.. .  . Net 


Principles and Practice of Accident Insurance, 
The 


By G. E. BANFreLD, A.C.LI1. ‘ ; . Net 
Principles of Insurance 

By J. ALFRED EKE ‘ ; : ; ~ Net 
Successful Insurance Agent, The 

By J. J. Biscoop, B.A., F.C.LS., J.P. ; . Net 
Talks on Insurance Law 

By J. A. Watson, B.Sc., LL.B. ‘ ‘ . Net 


Workmen’s Compensation Insurance 
By C. BE. Gotpine, LL.D., F.C.1.1., F.8.8. . Net 
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PRIOR 


5/- 


7/6 


6/- 


15/- 


6/- 


5/- 


5/- 


10/6 


6/- 
3/- 
2/6 
3/6 


5/- 


SHIPPING 
Case and Freight Costs 


By A. W. E. CROSFIELD ; Net 
Exporters’ Handbook and Glossary, The 
By F. M. DUDENEY ; Net 


How to Export Goods. By F. M. DupEnzy. Net 
How to Import Goods. By J. A. Dunnacz . Net 
Import and Export Trade. By A.S. Harvey Net 
Importer’s Handbook, The. By J. A. DunnacEe Net 


Manual of Exporting 
By J. A. DUNNAGE, F.SS., F.C.1., A.M.Inst.T. . Net 


Shipbroking, Introduction to 


By C. D. MacMurray and M. M. Cree . . Net 
Shipping. By A. Hatt and F. Heywoop . Net 
Shipping and Shipbroking 

By ©. D. MacMurray and M. M. CREE . . Net 
Shipping Business eeernods 

By R. B. Pau ; : . Net 
Shipping Finance and Accents 

By R. B. PAvuL ; Net 
Shipping Office Organization, Management, 

and Accounts. By Atrrep CALVERT. . Net 
Shipping Terms and ania 
By .J. A. DUNNAGE ‘ ‘ . Net 


INCOME TAX 


Income Tax and Super-Tax 

By E. E. Sricmr and E. C. PEGLER : - Net 
Income Tax, Snelling’s react 

By C. W. CHIVERS ‘ : - Net 


Income Tax Relief, Double 
By H. E. Seep and A. W. RAWLINSON. . Net 


Income Tax Reliefs 
By A. W. Rawiinson, A.C.A. ‘ . Net 
Income Tax, Super-Tax, and Suniag 


The New Law Explained 
By V. Watton, F.C.A., F.BS., F.R.EconS. . Net 


15 


PRIOE 


2/—- 


7/6 
2/- 
2/- 
21/- 
10/6 


10/6 


3/6 
2/- 


15/- 
5/- 
2/6 
6/- 


2/6 


12/6 
3/6 
10/6 


20/- 


7/6 


SECRETARIAL WORK, ETC. . 


Chairman’s Manual 
By GURDON PALIN, and ERNEST MARTIN, F.C.LS. Net 


Company Re¢gistrar’s Manual, ane 


By J. J. QUINLIVAN : ; . Net 
Company Secretarial Work 
By E. Martin, F.C.LS. . . . Net 


Company Secretary’s Vade Mecum > 
Edited by P. Tovey, F.C.LS. Revised by C. W. ADAMs, 


A.C.LS. Net. 
Dictionary of Secretarial Law and Practice 

Edited by Patiie Tovey, F.C.1S. . Net 
Examination Notes on Secretarial Practice 

By C. W. ApAms, A.C.LS. ‘ . Net 
Formation and Management of a Private 

Company 

By F. D. Heap, B.A... ; . Net 
Guide for the Company Secretary 

By ARTHUR COLES. . Net 


Guide to Company Secretarial Work 
By O. OtpHaM, A.C.I.S. Revised by | G. K. Heo 


A.C.I.S. (Hons.) : Net 
Honorary Secretaryship 

By W. B. THORNE : : ; ‘ . Net 
How to Take Minutes 

Edited by EH. Martin, F.C.LS. ; i - Net 
Meetings 

By F. D. Heap, B.A. . Net 


Outlines of Transfer Procedure in Connection 
with Stocks, Shares, etc. 
By F. D. HEAD, B.A. (Oxon), Barrister-at-Law . Net 
Practical Share Transfer Work 
By F. W. LippiIneTon . . Net 
Prospectuses : How to Read and Understand 
Them 
By Purp Tovey, F.C.LS., ; . Net 
Questions and Answers on Secretarial Practice 
By E. J. HamMonp. Revised by G. K. BUCKNELL, 


ACLS. (Hons.) , i . Net 
Secretary’s Handbook 
Edited by Str H. E. Brain, C.B.E. . Net 


Transfer of Stocks, Shares, and Other 
Marketable Securities 
By F. D, Heap, B.A... : ; ; . Net 
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PRICE 


7/6 
6/- 


3/6 
2/6 
2/6 
B/- 


3/6 
3/6 


5/- 


7/6 


10/6 


INDUSTRIAL ADMINISTRATION 


Dictionary of Industrial Administration 
Edited by J. Les, C.B.E., M.A., Sac sais Two 
Vols. ‘ , Net 

Employment Management 
Compiled and Edited by DANIEL BLOOMFIELD . Net 


Engineering Factory Supplies 


By W. J. Hiscox . . Net 
Factory Administration in Practice 

By W. J. Hiscox . ‘ Net 
Factory Lay-Out, Planning and Progress 

By W. J. Hiscox . Net 


Factory Organization 


By C. H. Nortucort, M.A., Ph.D., O. SHELDON, B.A., 
J. W. WARDROPPER, B. Se. 4 BD: Com., A.C. ae A., and 


L. Urnwick, M.A. . . Net 
Fair Wage, A By E. Barren . oo.) Net 
Industrial Conflict 

By the Ricgut Hon. GEORGE N. BARNES . Net 


Industrial Control (Applied to Manufacture) 
By F. M. Lawson, A.M.I.C.E., A.M.I.Mech.E. . Net 


Industrial Organization 


By JoHN LEg, C.B.E., M.A., M.Com.Sc. . . Net 
Industrial Organization, The Evolution of 

By B. F. Suietps, M.A. Net 
Introduction to Industrial Administration: An 

By J. Lee, (.B.E., M.A., M.Com.Sc. : . Net 
Lectures on Industrial Administration 

Edited by B. Muscio, M.A. . ‘ ‘ . Net 
Letters to an Absentee Director 

By Joun Lge, C.B.E.,M.A.,M.ComSe. . . Net 
Management 

By J. Les, C.B.E., M.A., M.Com.Se. : « Net 
Modern Industrial Movements 

Edited by D. BLOOMFIELD : ‘ ~ Net 
New Leadership in pad; The 

By S. A. LEwIsoHNn ‘ . Net 


Outlines of Industrial Administration 


By R. O. vameorne ts eed 3 oes ae H. G. 
JENKINS : Net 


Patents for faventions. 


PRICE 


63/- 
8/6 
5/- 
8/6 
7/6 


7/6 
2/6 


3/8 
8/6 
5/- 


10/6 


6/- 
5/- 


10/6 
7/6 


6/- 


By J. E. WALKER, B.A., and R. B. Foster, BSc. Net 21/- 
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Industrial Administration—contd. 


Philosophy of Management, The 

By OLiver SHELDON, B.A. ‘ ‘ . Net 
Principles of Industrial Administration, An 

Introduction to 

By A. P. M. Fremine, C.B.E., M.8c., M.I.E.E., 

and H. J. BRockienurst, M. Eng., A.M.I.E.E. . Net 
Principles of Industrial Welfare 

By J. Len, O.B.E., M.A.,M.ComSc.. . . Net 


Problems of Labour 

Compiled and Edited by DANIEL BLOOMFIELD . Net 
Research in Industry 

By A. P. M. Fremine, C.B.B., M.Sc., ee 


and J. G. PEARCE, B.Sc., AM.LE.E. . Net 
Sharing Profits With Employees 
By J. A. Bowrz, M.A... ; . Net 


Time Standardization of Workshop operations 
By T. Pirxmeron, M.1.Mech.H. ; ; Net 


Welfare Work in Industry 


Edited by E. T. KELLY . , : ‘ . Net 
Workshop Committees 
By C. G. RENOLD . ‘ : : : . Net 


BUSINESS ORGANIZATION AND 


MANAGEMENT 
Business Management 
By PERCIVAL WHITE p Net 
Business Management for Small Retailers 
By H. W. THEEDAM ‘ ‘ Net 
Clubs and Their Management 
By F. W. PIXLey . Net 


Colliery Office Organization and Accounts 
By J. W. INNEs, F.C.A., and T. C. CampspeEtt, F.C.I. Net 
Commercial Management 
By C. L. BoLtine . Net 


Counting -House and Factory Organization 
By J. GILMOUR WILLIAMSON . Net 


Drapery Business Organization, Management 

and Accounts. By J. Ernust BAYLEY . Net 

Filing Systems. By E.A.Cope . . . Net 
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PRICE 


10/6 


3/6 
5/- 


8/6 


10/6 
10/6 
16/- 
5/- 
1/- 


15/- 
3/6 
10/6 
7/6 
10/6 
7/6 


7/6 
3/6 


Business Organization and Management—contd. 


Flour Milling Industry, Organization and 
Management of the. By E. L. Pearson. Net 


Grocery Business Organization and Manage- 
ment. Byes L. T. eer O.B.E., and J. A. 


SMART - Net 
Hire-Purchase Trading 
By CUNLIFFE L. BOLLING ‘ , ; . Net 


Hotel Organization, Management, and 
Accountancy 


By G. De Bont, noe ppiea a ann ¥, ie a 
FS A.A., F.C.LS. Net 


How to Manage a petvate motel 
By P. Hopss . ‘ ; . Net 


How to Organize Basaate: Concerts, Feétes, 
Exhibitions, etc. 
By F. ATTFIELD FAWKES ‘ : : . Net 


Ironmongery and PODMOBE STS necounte 
By S. W. Francis . ‘ Net 


Office Machines, oon nee ond piemods 


By W. DEsBoroveH, F.C.I. Net 


Office Organization and Management, 
Including Secretarial Work 
By LAWRENCE R. ee M. one F, ey A,, 


and Sir H. E. Buran, O.B.E. Net 
Organization of a Small Business, aie 
By W. A. Smits. ‘ . Net 


Self-Organization for Business Men 
By MorLey Datnow, B.Sc.(Hons.), Lond. . Net 


Solicitor’s Office Organization, Management, 
and Accounts 


By HE. A. Cope and H. W. H. Rospins . . Net 
Stockbroker’s Office, oe 

By J. BE. Day. ; , ; : . Net 
Stores Accounts and mores Control 

By J. H. Burton . ; ; : - Net 
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PRICE 


12/6 


6/- 


10/6 


10/6 
3/6 
6/- 


3/6 


7/6 
2/6 


5/- 


78 


5/- 


MUNICIPAL WORK 


Local Government of the United Kingdom, 
and the Irish Free State The 


By J. J. CLARKE, M.A., F.S:S. ; ‘ . Net 
Municipal Accounting Systems 

By S. WurreneaD, A.S.A.A., A.C.LS. ‘ . Net 
Municipal Audit Programmes 

By the same Author : ; ‘ ; ~ Net 
Municipal Book-keeping 

By J. H. McCann, F.S.A.A.. . Net 
Municipal and Local Government Law 

By H. E. Smita, LL.B. . ; ‘ ; . Net 
Municipal Organization 

By M. H. Cox, LL.B. . Net 


Municipal Student’s Examination Notebook 


By S. WuITEHEAD, A.S.A.A., A.C.1LS. ‘ . Net 


Municipal Series 
Edited by Witi1amM Bateson, A.C.A., F.S.A.A. 
Describes the Organization and Administration in the 
Various Departments of a Municipality. 
Principles of Organization 


By W. Bateson, A.C.A., F.S.A.A, . Net 
Education Department 

By A. E. Ixrn, B.Se., LL.D... : . Net 
Electricity Undertaking 

By C. L. E. Srewart, M.LE.E. .  « Net 
Finance Department 

By W. BATESON, A.C.A., F.S.A.A.. . Net 
Gas Undertaking 

By E. Upton, F.\S.A.A. . Net 
Municipal Engineer and Surveyor’ S 

Department. By E. J. Exrrorp . . Net 

Public Health Department 

By W. A. LEONARD , : ; . Net 
Rating Department 

By A. H. Peacock, M.A., AS.A.A. . . Net 


Town Clerk’s Department and the 
Justices’ Clerk’s Department 
By A. S. Wrigut and E. H. SINGLETON. Net 
Tramways Department 
By S. B. N. Marse# . ‘ ‘ : . Net 
Waterworks Department 
By F. J. ALBAN, F.S,A.A., F.I.M.T.A., A.C.LS. Net 
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PRICE 


12/6 


3/6 
7/6 
10/6 


7/6 


3/6 
7/6 
6/- 
7/6 
5/- 
10/6 
6/- 


7/6 
6/- 
10/6 


ADVERTISING AND COMMERCIAL ART 


PRICE 
Advertisement Lay-Out and copy <Writing 
By A. J. WATKINS : Net 15/~ 


Advertising Procedure By 0. Kumrrner . Net 2l/- 
Advertising Through me nTea 


By N. HunTER : . - Net 5/- 
Advertising to Women. 

By ©. A. NAETHER, M.A. ; : » Net 21/- 
Business Man’s Guide to Advertising 

By A. E. Buu . . Net 3/6 


Craft of Silent Salesmanship 
By C. MAXWELL TREGURTHA and J. W. Frincs Net  5/- 


Designs, Book of 


By C. J. and L. S. Strona P : . Net 16/- 
Effective Postal Publicity 

By Max RITTENBERG : : ‘ - Net 7/6 
Language of sem a The 

By J. B. OPDYCKE . . Net 15/- 
Letter and — Studio Handbook 

By 8S. WELo . . Net 12/6 
Lettering, Plain aid Grnamiental 

By E.G. Fooxs . , ‘ ‘ : . Net 93/6 
Modern Publicity. By A.W. Dzan.. . Net 2/6 
Practical Points in Postal pana 

By Max RITTENBERG : ~ Net 7/6 
Practical Press Publicity 

By A. L. CULYER . ‘ ‘ ~ Net 3/6 
Show Card Writing, The Art of 

By L. J. and ©. J. Strona. .  . Net 16/- 
Sign Painting. By F.H. Arkinson . . Net 16/- 
Ticket and Showcard Designing 

By F. A. PEARSON ; ; . Net 3/6 
Training in Commercial Art 

By V. L. DANVERS j ; ‘ . Net 21/- 


Types and Type Faces 
Reprinted from “ Modern paversIne : 
By C. M. TREGURTHA . : - Net 2/6 
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SALESMANSHIP 


Building Retail Sales 
By C. C. KNIGHTS . , : : ; . Net 5/- 


Commercial Travelling. By A. E. Burn . Net 3/6 


Craft of Silent Salesmanship 
By C. MAXWELL TREGURTHA and J. W. FRINGS Net 5/- 


Mail Order and poetehmeat ane 


PRICE 


By A. E. Butt , . Net 7/6 
Mail Order Greuniat wa 

By P. E. Winson . : . : ‘ - Net 38/6 
Modern Sales Correspondence 

By D. M. Wmson . : ; ‘ - Net 5/- 
Outline of Sales Management, An 

By C. C. Kniauts, Sales Consultant ‘ ~ Net 5/- 
Practical Aids to Retail ae 

By A. Epwarp HAMMOND : ‘ . Net 7/6 


Practical Salesmanship 
By N. ©. Fow rer, Junr. , : ‘ - Net 7/6 


Principles of pee 


By N. A. Brisco, Ph.D. ; ; ;: » Net 16/- 
Psychology as a Sales pactor 

By A. J. GREENLY . ; : ; - Net 10/6 
Sales Management. By C. L. Boxiine . Net 10/6 
Salesmanship 

By W. A. CorBion and G. E. GRIMSDALE . Net 3/6 
Salesmanship, Technique a 

By C. C. KNnicuts . é ; : - Net 5/- 
Shop Fittings and Depiay 

By A. E. HAMMOND ; ‘ : . Net 5/- 
Successful Retailing. By E.N.Smon . . Net 5/- 
Training for More Sales 

By C. C. Knicuts, Sales Consultant : » Net 5/- 
Training for Travelling malesmien 

By F. W. SHRUBSALL . : . Net 2/6 


Window Dressing. By G.L.Tooons . . Net Q/- 
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TRANSPORT 


Canals and Inland Waterways 
By GporGE CADBURY , ; . « Net 


Commercial Air Transport 


By Lievr-Cot. Ivo salaries C.M. > and F. TyMMs, 
M.C., A.F.R.AeS.  . . Net 


History and Economics of aeuueatd The 
By A. W. KIRKALpy, M.A., ai ra 


and A. D. Evans . Net 
How to Send Goods es mone a a Sea 
By G. B. LissenDEN . . Net 


Industrial Traffic nianagement 
By G. B. Liss—ENDEN ‘ , . Net 


Modern Dock Operation 
By D. Ross-JOHNSON, C.B.E., V.D., M.Inst.I. . Net 


Modern Railway Operation 
By D. R. Lams, M.Inst.T. ‘ ; ; . Net 


Motor Road Transport. By J. Pamimore. Net 
Port Economics 
By B. a ane Pee Bea, F.R.S.E., 
M.Inst.C.E. . , , . Net 


Railway eee ang pee Problems 
By P. Burrr . ; ; . Net 


Railway Rates : ee and problems 
By P. Burrr, M.Inst.T. . Net 


Railway Statistics : Their Compilation and 
Use. By A. E. Kimxus, 0.B.E., M.Inst.T. . Net 


Rights and Duties of aeatispore ee 


By H. B. Davis, M.A. . » Net 
Road Making and Road Using 
By T. SALKIELD, M.Inst.C.E., M.Inst.T. . . Net 


Traders’ Rail Charges Up to Date 
By J. W. Parker, A.M. Inst.T. : : . Net 
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PRICE 


7/6 


7/6 


16/- 


25 /- 


6/- 


7/6 
10/6 


6/- 


10/6 


6/- 


5/- 


7/6 


3/6 


LAW 


Bankruptcy, Deeds of Arrangement, etc. 
By W. VALENTINE BALL, M.A., Barrister-at-Law Net 


Bills, Cheques, and Notes 





By J. A. Suater, B.A., LL.B. (Lond.). . Net 
Business Tenant, The 

By Epwarp S, Cox-SInciain, and T. Hynes, . Net 
Commercial Law of England, The 

By J. A. SLATER, B.A., LL.B. (Lond.) ; . Net 


Companies and Company Law 

By A. ©. CONNELL, LL.B. (Lond.) . . » Net 
Company Case Law 

By F. D. Heap, B.A. (Oxon) . . ; ~ Net 
Company Law 

By D. F. DE L’HosTE RANKING, M.A., a and 


Hawes EVAN SPICER, F.C.A. . . Net 
Elements of Commercial Law, The 

By A. H. Douatas, LL.B. (Lond.) . 2 . Net 
Elementary Law. By BE. A.Cope. . . Net 


Examination Notes on Commercial Law 

By R. W. HoLuanp, O.B.E., M.A., M.Sc., LL.D. . Net 
Examination Notes on Company Law 

By R. W. Hoizanp, O.B.E., M.A., M.Sc., LL.D. . Net 
Executorship Law and Accounts 

By D. F. pe L’Hoste RANKING, M.A., LL.D., 

E. E. Spicer, F.C.A., and E. C. PEGLER, F.C.A. Net 
Guide to Company Law 

By R. W. Hotvanp, O.B.E., M.A., M.Sc. LL.D. . Net 
Guide to Railway Law 

By ARTHUR E. CHAPMAN, M.A., LL.D. (Camb.) . Net 


Introduction to Commercial Law 


By NorMAN A. WEBB, B.Sc. . , ‘ . ‘ 
Law for Journalists 

By CHarxLes Pintey, Barrister-at- Law ‘ . Net 
Law for the House-Owner 

By A. H. Cosway . Net 


Law of Carriage by Railway, The. In Great 
Britain and Ireland 
By L. R. Lipserr, M.A., LL.D., and T. J. 
D. ATKINSON, M.A, . ; ; ; . - Net 
Law of Contract, The 
By R. W. HOLLAND, O.B.E., M.A., M.Sc., LL.D. Net 
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PRICE 


12/6 


7/8 
3/6 
6/- 
7/6 


10/- 


2/- 
4/- 


2/6 
2/6 


15/- 
3/6 
7/6 
B/- 
5/- 
2/6 


50/- 
5/- 


Law—contd. 
Law of Master and Servant 


By F. R. Barr, LL.M. . F - Net 
Law Relating to Building and Coniratts 
By W. T. CRESWELL, Barrister-at- Law : . Net 


Law Relating to Secret Commissions and 
Bribes. By Atsert Crew, Barrister-at-Law . Net 


Law Relating to Carriage by Land 


By S. W. CiarKke, Barrister-at-Law . , . Net 
Legal Terms, Phrases, and ppprevations 
By E. A. Corz a 2 & Net 


Mercantile Law 
By J. A. Suater, B.A., LL.B. (Lond.) Fifth Edition, 
Revised by R. W. HOLLAND, O.B.E.,*° M.A., M.Sc., 


LL.D., of the Middle Temple . , . Net 
Outlines of Company Law 
By F. D. Heap, B.A. (Oxon) . . ; . Net 


Partnership Law and Accounts 
By R. W. Houzianp, O.B.E., M.A., M.Sc., LL.D. Net 


Principles of Marine Law 
By LAWRENCE DUCKWORTH . i ; . Net 


Questions and Answers on Commercial Law 
By R. W. Hotuann, O.B.E., M.A., M.Sc., LL.D. Net 


Questions and Answers‘on Company Law 
By G. WILLIAM ForTUNE, F\S.A.A., F.C.LS. (Hons.), and 
D. R. Marueson, M.A. (Hons.), A.S.A.A. (Hons.) Net 


Railway Act, 1921, The 
By R. P. Griretrus, F.C.I., F.B.E.A., Grad.Inst.T. Net 


Rights and Duties of Liquidators, Trustees, 
and Receivers, The 

By D. F. pe L’Hoste RAnxInG, M.A., LL.D., ERNEST 

KE. Spicer, F.C.A., and ERNEST C. PEGLER, F.C.A. Net 


Solicitor’s Clerk’s Guide. By E. A. Corz . Net 


Trusts : Law, Administration, and Accounts 
By ©. KELLY and J. COoLE-HAMILTON : - Net 


Wills, Executors, and Trustees 
By R. W. Hoiianp, O.B.E., M.A., M.Sc., LL.D. Net 
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PRICE 


10/6 
12/6 
10/8 


7/6 


7/6 
2/6 
6/- 
7/6 


5/- 


5/- 


2/6 


15/- 
4/- 


15/- 


2/6 


REFERENCE BOOKS 


Bedrock of Modern Business, The 
By JaMEs StepHENSON, M.A., M.Com., D.Sc. . Net 


Business Building 
Edited by F. F. SHARLEs, F.S.A.A., F.C.1LS. 2 Vols. Net 
Business Cycles. The Problem and Its Setting 
By W. C. MrrcHELi . . Net 
Business Forecasting and Its Practical Appli- 
cation. By W. Wattace, M.Com. (Lond.) . Net 
Business Man’s Encyclopaedia and Dictionary 
of Commerce 
Edited by FranK Hrywoop, F.C.1.S. Two Vols. Net 
Business Man’s Guide 
Edited by J. A. Suater, B.A., LL.B. ‘ . Net 


Business Statistics 
By R. W. HoLuann, O.B.E., M.A., M.Sc., LL.D. Net 


Business Terms, Phrases, etc. ; . Net 
Cable and Wireless Communications of the 
World, The 

By F. J. Brown, C.B., C.B.E., M.A., B.Sc. . Net 
Charting, Manualof . . . . . Ne 
Charts and Graphs 

By Karu G. Karsten, B.A. (Oxon) ‘ . Net 
Commercial Arbitrations 

By E. J. Parry, B.Sc., F.LC., F.C.S. , . Net 
Commercial Commodities 

By F. Marruews, B.Sc., A.I.C., F.C.S. . . Net 


Commercial Contracts. By E. J. Parry . Net 


Commercial Self-Educator 
Edited by R. W. HOLLAND, O.B.E., M.A., M. iBe,, LL.D. 


Two Vols. % . Net 
Commodities of Commence 
By J. A. Suatrer, B.A., LL.B. : ; » Net 


Cotton World, The 
Compiled and Edited by J. A. Topp, M.A., B.L. . Net 


Dictionary of the World’s Commercial 
Products 


By J. A. Starter, B.A., LL.B. (Lond.) . . Net 
Discount, Commission, and PrOKerage Tables 
By ERNEST HEAVINGHAM , ‘ . Net 
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PRICE 


15/- 
42/- 
30/- 


7/6 


47/6 
6/- 
3/6 
3/6 
7/6 
6/- 

25/- 
3/6 


12/6 
5/- 


6/- 
5/- 


3/6 
1/6 


Reference Books—contd. 


Empire Consols. By J. F. Darina, C.B.E.. Net 
Financial Statements, Analysis of 


By H. G. GuTHMANN, M.B.A., C.P.A. ; - Net 
Fruit and the Fruit Trade 

By F. FAIRFORD ; . Net 
Guide to the Improvement of the Memory 

By the late Rev. J. H. Bacon : Net 


Handbook on Wills, A. By A. H. Cosway . Net 
How to Collect Accounts by ene 


By ©. HANNEFORD-SMITH : : . Net 
How to Grant Credit 
By CUTHBERT GREIG ? Net 


History, Law, and Practice of the Stock 
Exchange, The. By A. P. Pory, B.A. . Net 


Investment Principles and anes 


By R. E. Bapeer, Ph.D. ‘ , - Net 
Investor’s Manual, The 

By W. W. WALL, FSS., F.J.1. ; : . Net 
Mercantile Terms and Abbreviations . Net 
Money and the Stock and Share aia The 

By Emu Davigs Net 
Money Making in Stocks and Shares 

By Sypnry A. MosELEY . - Net 
Public Speaking. By F. H. Kmxpatrick . Net 
Public Speaking, Essentials of 

By W. C. DuBois, A.M., LL.B. ; , - Net 
Romance of World Trade, The 

By A. P. DENNIS, Ph.D., LL.D. ; ; . Net 
Shareholder’s Manual, we 

By H. H. BAssETT . ‘ ‘ : . Net 
Speak in Public, How to 

By C, F. Carr and F. E. STEVENS . : Net 
Statistics and Their application to Commerce 

By A. L. BODDINGTON. . Net 


Types of Business Rateeptiee 
By M. C. Cross, LL.B., Ph.D. ; ; - Net 
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PRICE 


1/- 


21/- 


1/6 
2/6 


3/6 
3/6 
7/6 


21/- 
3/6 
1/6 


2/- 


7/6 
5/- 


8/6 
15/- 
3/6 
3/6 
12/6 


21/- 


FOREIGN LANGUAGES 


FRENCH 

Progressive French Grammar 
By Dr. F. A. Hepacock, M.A., D.és.L. . . Net 

Commercial French Grammar 
By F. W. M. Draper, M.A., B. és. L. , . Net 


French-English and English-French 
Commercial HICH ORAEY 


By F. W. Sure Net 
Manual of French Commercial Correspondence 

By G. W. MACDONALD. . Net 
Correct French Speech 

By B. DUMVILLE, M.A., F.C.P. ° 

GERMAN 

A New German Grammar 

By J. Krsaan, M.A. : ; ; ‘ ~ Net 
Commercial German ctamnws 

By J. Brrue ty, M.A. : . Net 


A New German-English and Gasiate German 
Dictionary for General Use 
By F. C. HEBERT and L. Hirscu ; - Net 


German-English and English-German 
Commercial Dictionary 
By J. BITHELL, M.A, , : : ° - Net 


Commercial Correspondence in German. Net 


SPANISH 


Spanish Commercial renner 
By C. A. TOLEDANO . : « Net 


Spanish-English and English- Suit 
Commercial Dictionary 
By G. R. MACDONALD ; ‘ ; - Net 


Manual of Spanish commercial pie een endenee 


By G. R. Macponatp. ~ Net 
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PRICE 
5/6 
2/6 


7/6 
5/- 


1/6 


5/- 


3/6 


15/- 


16/- 


3/6 


4/6 


12/6 


4,6 


Foreign Languages—contd. 


ITALIAN 
PRICE 
Baretti’s Italian and English Dictionary 
Compiled by ‘GUGLIELMO COMELATI te J. perro 
In two volumes (Reprinted) : » Net 26/- 
Italian Commercial one 
By Lurer Ricct : . Netp 4/- 
Italian-English and English- {talian 
Commercial Dictionary 
By G. R. MacDoNaLp. . ; ~ Net 380/- 
Mercantile Correspondence, English- Italian 
Net 6/- 
PORTUGUESE 
Portuguese-English and English-Portuguese 
Commercial Dictionary 
By F.W.Smira . . . . .  . Net 16/- 
Practical Portuguese Grammar .  . Ne 7/6 
Mercantile Correspondence, English-Portu- 
guese. ‘ : : ‘ ‘ : . Net 38/6 
PITMAN’S SHORTHAND 
For Complete List of Textbooks, Phrase Books, 
Dictation Books, Reading Books, etc., see Pitman’s 
“SHORTHAND AND ‘TYPEWRITING CATALOGUE.” 
Pitman’s Shorthand Instructor - «6 2 46 
Pitman’s Shorthand Commercial Course ., 4/6 
Pitman’s Shorthand Rapid Course . . 46 
Shorter Course in Pitman’s Shorthand » ae 
English and Shorthand Dictionary . . . 10/- 
Shorthand Clerk’s Guide 
By V. E. Cotzinaz, A.C.1S. . ; ‘ : - 2/6 
Progressive Dictator . . . . . . 26 


Phonographic Phrase Book . Paper 1/6, Cloth 2/- 
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TYPEWRITING 


Pitman’s Commercial Typewriting | 
By W. and E. WALMSLEY : ; ; 


Pitman’s Typewriter Manual . .... ., 


Business Typewriting 
By F. Heetis, F.C.1.S. . : ; ; ; ° 
Advanced Typewriting 
By the same Author : ‘ 
Type s Companion, The 
By MaxweE ti Crooks, F.Inc.T.T., F.1.P.S. . Net 
Touch Typewriting for Teachers 
By MAXWELL Crooks, F.Inc.T.T., F.I.P. oA 
F.C.T.S. (Inc.) ‘ - Net 
‘Touch Typewriting Made Easy 
By G. B. WRicHT . . 
Practical Course in Touch Typewriting 
By C.E. Sura. 
Dictionary of Typewriting 
By H. ETHERIDGE . F ‘ . Net 
Questions and Answers on “‘Typewriting and 
Office Procedure 
By ARTHUR E, MORTON . ‘ . 
Royal Society of Arts Typewriting Tests 
By A. B. Morton. No. 1, Elementary; No. 2, ee 
mediate ; No. 3, Advanced. Each ss, ; 
Mechanical Devices of the Typewriter 
By R. T. NicHotson, M.A. ‘ Net 
Modern Typewriting and Manual of Office 
Procedure 
By A. E. Morton ° 
Work and Management of a , Copying Office, 
The 
By G. C. MENzIES . ; Net 
Pitman’s Gramophone Method of Rhythmic 
Typewriting 
Comprises a complete set of specially arranged 
gramophone records for use in the Touch Type- 


writing Class and a series of carefully aaa 
keyboard exercises . . ; : - Net 


PRICE 


5/- 
6/- 


2/~- 
3/6 
2/- 


7/8 
2/6 
2/- 


7/6 


7/6 


2/6 
6/- 


5/8 


10/6 


do/— 


Exercises only ; : ; ‘ : . Each 1/6 


Complete List post free on application. 
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COMMON COMMODITIES AND INDUSTRIES 


Each book in crown 8vo, illustrated. 3g. net. 


In each of the handbooks in this series a particular product or 
industry is treated by an expert writer and practical man of 
business. Beginning with the life history of the plant, or other 
natural product, he follows its development until it becomes a 
commercial commodity, and so on through the various phases 
of its sale in the market and its purchase by the consumer. 


Acids, Alkalis, and Salts. (ApLaM.) 


Alcohol in Commerce and Industry. 
(SmmMonps. ) 


Aluminium. (Morrmer.) 
Anthracite. (SUmMMERS.) 
Asbestos. (SumMMERS.) 


Bookbinding Craft and Industry. 
(HaARRISON.) 


Books—¥from the MS. to the Book- 
seller. (YouNa.) 


Boot and Shoe Industry, The. (Harp- 
ING.) 


Bread and Bread Baking. (Stewakrr.) 
Brushmaker, The. (Kipprer.) 


Butler and Cheese. (Tispave and 
JONES.) 


Button Industry, The. (JoNEs.) 
Carpets. (BRiNTON.) 

Clays and Clay Products, (Sra2rcz.) 
Clocks and Watches. (OvERTON.) 
Clothing Industry, The. (Pootr.) 
Cloths and the Cloth Trade. (Hunt:.) 
Coal. (WiLsoN.) 

Coal Tar. (WaARNES.) 


Coffee—From Grower to Consumer. 
(KBABLE. ) 


Cold Storage and Ice Making. 
(SPRINGETT. ) 


Concrete and Reinforced Concrete. 
(TWELVETREES.) 


Copper—From the Ore to the Metal. 
(PICARD.) 


Cordage and Cordage Hemp and 
Fibres. (WoopHousE and Ku.- 
GOUR.) 


Corn Trade, The British. (BaRKER.) 
Cotton. (PEAKE.} 


Cotton Spinning. (WaDE.) 

Cycle Industry, The. (Grew.) 
Drugs in Commerce. (HumpPHRey.) 
Dyes. (HAzt.) 


Electric Lamp Industry, The. (Pzr- 
CIVAL. ) 


Electricity. (Neae.) 
Engraving. (LasckE tes.) 
Explosives, Modern. (Levy.) 
Fertilizers, (CAVE.) 
Film Industry, The. (Boucury.) 
Fishing Industry, The. (Grsss.) 
Furniture. (BrxsTeap.) 
Furs and the Fur Trade. (Sacus.) 
Gas and Gas Making. (WEBBER.) 
Glass and Glass Making. (Marson.) 
Gloves and the Glove Trade, (Ex.s.) 
Gold. (Wa1TEzE.) 
Gums and Resins. (Parry.) 
Incandescent Lighting. (Levy.) 
Ink. (MircHE Lt.) 
Internal Combustion Engines. (Ox111.) 
Iron and Steel. (Hoop.) 
Tronfounding. (WHITELEY.) 


Jute Industry, The. (WoopHovsE 
and Kircovn.) 


Knitted Fabrics. (CaaMBERLAIN and 
QUILTER.) 


Lead, including Lead Pigments. 
(SMYTHE. ) 


Leather. (Apcock.) 

Linen. (Moorz.) 

Locks and Lock Making. (Burrer.) 
Match Industry, The. (Drxon.) 
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